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The firs! edillon of this series appeared in 1991 and il ; s ^ 

3 m a tier of great satisfaction 'Hat Jor (lie past Mtaen v*. ■, the series ^ 
been warmly received by both leaches and students and for that, we feel great".; indebted, vyy 1 
the first ecilron of [his genes appeared, we aimed to make a small contrrbuhon in : .-tiug educajm 
of flu* country by providing scientific knowledge of international slandard to r,ur local s.tLjqj efl 
Never n our wildest dreams did we imagine that we would receive such a irerrm-rious, appreri^ 
and encourage me rrt from academic community, in the first edition of our book, w. ixigan withf 
premise that fne scientific knowledge at She end oi the 20tJn century was very c .r'em from ^ 
it had been fifteen years ago. That premise is even more relevant today and worth repu aiir 
Today's scienlific scenario is completely different from past Today compute dominates \ 
education. Means oi communication have been drastically transformed Lhroiu; Ihe expon^J 1 
growth of the World Wide Web and social medfa.The admirable advances .. Iht hold of scjej Cl 
and technology have Ira ns formed our Ir-es m a number of wavs. This is quit- evident in ate,/ 01 
every face! of human endeavor, including health, (fans porta I ion, tommunic imn. agneuftm 113 
engineering, upper space expeditions and so on so forth. Thts extreme progress jp science a^' 
technology has been a *ey driving force that prom pled our team to revise this series. We may a' 11, 
mention here ihat my own research fnterests are in the area of using effective instructional strai^ 1 1 
and malenaf$ for science education in classrooms. Teaching and learning strategies especially 01 
the domain of science have been revaiutionalfsed. Mew instructional strategies and use of mj h| 
efficient ioshuctiooal mater afs have been devised to cope with varying learning styles of stude^ ( 
and lo equip students with Ihe skills of scientific way of thinking, understanding and processes^ 
White teaching this series, we, ourselves, have felt the necessity oi rewriting arm for revising cenj 
parts of these books. Thus, while preparing the present revised edition of I his senes, extens^ 
reviews and additions hove been made. The revised edition ncorporates a great dea qF modified,, 
and includes new materials lo meel the requirement of the current syllabus prescribed by‘ f|jt 
Ministry of Educabon. Government of Pakistan. This new text includes updated information asiL fi 
as additional chapters on environment and earth sciences, Those chapters have been induiL 
in accordance with the mosl authentic academic researches ihat verify lhat these are the m 
interesting and active areas of science that arouse curiosity and critical thinking in learner^, 
investigate ihe natural phenomena of science. faj 


foe 


As human beings continue to have significanl impacts on ihe environment and its resourc^ 
education seems la be ihe best tool for providing Ihe public with am understanding of the consequen . _ 
of their actions and behavior patterns in order lo rncrease sensilivily and concern regard 
environ menial issues The main goals of teaming are to acquire knowledge and gain skills s 
as problem solving:, can sen els building, information management, communication, and critical 

nrrmiiin Ihinliinn C^m lirnnmnnri isl ia b* i b b Bifid b i i a ■ II b h,J i ia b i b 1 b b rS c a ^ b i ■■ I b b m n wl atari ■i'll n ifl ft fltf 
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acnuse Hi • irlh is constantly changing due lo lectonlc movement, climatic changes and natural 
Eastern I n j rible Irj monitor the earth's geological activities can htlp (people prepare themselves 
Lr natural ilsmities such as earthquakes and volcanic eruptions. 

I aha General cienco encourages pupfs to learn actively and attempts to develop in them mental 
Mbits and (iLLjt-jdes necessary for the constructive scientific inquiry, it helps pupils grasp scientific 
tancepls and acquire scientific processing and thinking skills through the use of 

contest and experiences ol everyday life 

dear and nfr ■ m-ntive Lest which is accompanied by annotated diagrams to facilitate understanding. 

; interesting facts and topic rotated activities to stimulate interest in science 
> lhought-p r < -'k ny questions to encourage critical thinking and analysis. 

r , this revised ediiron. we present an rntegrated approach to physical sciences-biology. ecology, 
leolngy. a>f and water re sources-and to human body systems. Science is not an abstract activity 
informed by flEtwk-.‘S5 gods. At a number of places, boxes have been inserted which for example, 
nay refer to an Uumincitrng historical development or point at an existing controversy. This has 
toon done in .in nf1ort lo indicate what difficulties the study of science involves and that a scientific 
hsighl is often a resull of a tong struggle and iL is not obtained as a fixed eternal value. We adopt 
i Ihoughtful bur cautiously optimistic view that will encourage readers to look Tpr ways that can 
iOlve problems and make ouf world a better place to live. 

r he World Wide Web has become a vast and valuable resource for students You can find a wealth 
if information there fo update or supplement topics included an this series. Every chspler has a 
st of web-based resources that enrich the chapter contents. A collection of key points is provided 
■i each chapier to aid pupils in revision and self assessment. For an easy reference, an index has 
ieen included for each book- S I- units are used throughout (he series Throughout this series, 
tudents are encouraged to practise thinking by themselves. Fun with science section provides 
iu1 of class activities for students to engage them in the subject and to encourage them Lo practice 
neir factual knowledge. Three model assessment papers have been provided to help students 
•nderstand I ho pattern of assessment. 


Ve are thankful to our publisher. Gabo Fducational Books for involvrnq us in [his project. Roomana 
r asmeen, ouf language editor, and especially to Mr Ashraf Hussain, ihe graphic designer of thrs 
■oo k Finally, we need to thank our cliques. Every text owes a great deaf to those fa cullies across 
ie country who study it and suggest suitable substilution and additions Serving as sensitive 
nlennae for errors and advisors for new approaches, reviewers are among Ihe most valuable 
Uols which are at -an authors disposal Represenling a very diverse array of irrstitulrorrs and 
ilerests, they have provided us wiln invaluable feedback Marry new features and improvemards 
i this edition are the direct result of their suggestions. We,hereby, pay our sincere gratitude lu- 
tem. We shall be very grateful to receive suggestions for further improvement of this 
erles, For discussions and suggestions, please visit our website: www„gabaedu.com 

Authors 
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PLANNING A LEARNING 


Prnnmfig tar Teaching flflrt Lcarriiriri n 
fundamenlal requirement Jn r ihe development Imfslamertldllon 
and success O' 1 ;i curriculum lesson ptanninfj is tarried oul 
to ensure Ihnt oui thiidrcui q r c enabled to progress n( >Ta«* 
best pace wilhm Ihe curricular framework. The weekly pla*' 
ts made lo ensure plieclrve doy Id day teaching whereas 
farmallv'B assessment is a laol lo enhar*co fulure leerriing. 

wirt show hwtf spec Ft osjecl.ves, rbtritnd lo cauri lesSfiD 
will be achieved by tadiv duals and small groups and how 
key shills will be developed in learners The specific needs 
Of Ihe individual, previous lenrmng experiences. and 
available arid huMcd jc sources will be cotiSHJered in Itw 
weekly planning Fhf weekly plan idonlififrS Ihn knpw edge 
and skPIs stader!Is hqvo lo acqui-c and provides systematic 
opportunities It learn and a comprehensive asS-OS&menl 
plan ui (he end’ el each Form. 

For the limaly pompltflron or |tw syllabus and achinvumenl 
0 1 all Ihe planned learning objectives. S workable scheme 
has been formula led, On I Fie basis Of (his schfrmo and 
kufipina aeartsmte calendar oF & school in irond, a weekly 
nlan has been proposed here, this r& only a suggeatnd 
planner Fool free lo ma«e changes in i Id suit ycui 
class and school needs 
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Sustenance of the Individual 

(Nutrition and Respiration) 


Learning < Tfh-c.\ 

A1 illr < lf < III ■■ mill, Mlifk-nls >liOUlil Ijisulilt In: 

n ■IIHk'TtlilllLl ! 1 !■ Ii I'll-- ■! In ii t|| 
n TirultlMiintl unit! I im.' itiUn1ii<n jnul t f, lypvs, 

ci urhicrhi'HiJ ■"! ■ I I.mil- plmii>-.Ynll]L\i 

b (hriWJRHftrJjlc Uj iimptc c-i-|ii,'ririKTH> llul litlu. thNimplivll eiticI turt»n-n tlifUtdc afe nttcMisiry Tw 
I i>i i iicibv nL'>i- i> 

pVM&«l nun I III" I ik'inim luk- fKinJuL'lH Hi ■ ■! iiWjJCli -Il^rini plicirisijr'nlihcsi^ 
g fiNimn im. >■ i*i- * >if ill mm iht Hir i^hiHi'isyiiihi.sis in [III- i« ieiii nl vliiiiiiiCiiri ciiuiiikiii. 

□ pjncralfrv 11' M phufrt ^'iiiliL-iiji jjfKH'fiJteji I'niLiJ arid ttjtygtf*) lur ;ill Imny ttfj^iiiisni* 

n tks^filk' ]v‘ Li Ml : lur r:m I ■ t ill ni|[fiLititi III irlnnlL 

o Ii>i v .ii I- i ■ - mvrili ;h| m ntdruion in fcu^-.li^:r ammih 

i;vib>|i|-. • 1 1 1 1 1 1 li r 11 < 4i. iik> "| rn.iliiilint tri hiiihi-r .inwmK 

□ unAT-Mn ' 1 nuE .Jl-Imij liii'.irsimu jukl m.ihil- l!::Ilj k‘i :i puli'. nl iJil- jlimuiiMr? in-iI 

n L’ipltiiPi tun liiif* > •; Vii*. p in ■ hf |he aljmentiiFj- railitl ;itiU umJci^iariil lhai tWEL tfjun is fnlUm-cd LiKorptiftn 
iiiul as^imil 11 wni 

□ [Irak iinil til-. I , i ' ii! ill. lIlj.ic.-.lh ij (system ii| livings 

c ufliJ^rs[iiiwJ mi ik-H«L rci|>iratiaiii iinJ djfTtrt‘nii^k L btlwn ifHennl-l rc*piratii>n and ck!i:r|b| ^inlnw, 

(i iintkrsCisnl Hi m iv piisiiion is ;in cncpyy-rclcapinj.' COTilirtunuS process t«crumxig da> uid njjjhl 
1? explain rcspii.iri-.m in ■'.nil-. 

i3 Llr.in ;II1 lI l.lliL't p IP- M LllC TefjiEr'.LlLMi sv-UL-m Jil Imman foiiiiiiJ'r 

□ uhJl' rniiji3i.il lirv.i:im«ti nu\ knni5.ni m hunun. 



off 


fNTRODUCTIGN 

Ml living organisms perform some basic functions to stay alive. These are known as Jife 
[unctions or life processes Some of Ihese basic life processes are nulriEron, respiration 
yrowlh, response to stimuli,, excretion and reproduction 

-GOD, NUTRITION AND ENERGY 

r ood is a subslance from which an organism derives its energy well as materials for 
growth and maintenance. The process of eating the right kind of food is called nutrition 

f .lt life processes require energy. Energy is ’locked' in the form of chemical energy in food 
o ’unlock' or release Shis energy, the food must first be converted into smalier and sokjble 
Jnolecoles.. This happens during the process of digestion, Nexl. energy musi be set free 
rom these molecules. This happens when the molecules read chemically with oxygen in 
e body cells during respiration. 

hus, nutrition and respiration art the two life processes that provide energy to 
living’organisms to stay alive We will study these two energy-providing processes in 
Jetail. 


^TN. 


Scanned with CamScanner 

















UMT- 1 


Sustenance of the Individual (Nutritio;. <t 


TVPES OF NUTRITION 



Green plants prepare their own food by using non-living components of llv envjrom^^^ ‘ 
This mode of nutrition is known as autotrophic nutrition Green plan I nre known 13 


autotrophs 


T 





The living world consists of organisms 
(i) autotrophic and (ii) heterotrophic. ■■, 

(i) AUTOTROPHIC NUTRITION 

Green leaves and young stems of pi an Is 
chloroplasts in their cells. 

The chloroplasts are green because of Ihe 
presence of a green pigment called 
chlorophyll II is chlorophyll that t r aps energy 

# .*■ i m m-m I ■ k-n H O I K I C* I - J% r, '« A ."t p I .. a > - _ ■ — j- — — .J 


that show I wo main kinds of riu 


contain numerous gredn struct -.j 


from sunlight. Plants also need water and 
minerals to prepare food/floats of Ihe plants 
contain root hairs at ds ti^s T 'Root hairs absorb 
water and minerals front the soil Water is 
available in the soil abundantly. Even in dry 
soil, it is found in the sand particles in the 
form of hygroscopic layer. Minerals are 
found in the form of shin solutions in the soil. 


The water and minerals which are absorbed 
by the plants are transported to olher parts of 
the pi am 1 h rough a type of conducting tissues 
catted xyEem. 

IJssng Ihe energy from Ihe sun. a chemical 
reaction lakes place in Ihe green parts of the 
plant, tfi which carbon dioxide end water are 
converted into plan! food in the form o* glucose, 


6CQ 2 + 6H 2 0 


yntiqhl 


carton 

dioxide 


watei 


glucose 


"2 
QHy'gtfri 


In most plants, glucose is converted into 
starch and stored in leaves, stems, roots, etc, 
Oxygen is reteased in Ihe process./ The 

process of manufacturing food in green 


plants is known as photosynthesis The 


Good lo know 
Poinseltia is a light-sensitive 
plant. If it sskepl in the dark 
foi some lime, chlorophyll t 
will not be produced, and 
only red pigmenl develops 
which turns leaves red 


r 'g. i 1 ChkBTQfjIa&is in Ifliil cells 


Uaitnn dmcidc 


nnc- in-.iv^s [nkc 
WrtKjri iuqi <Jl- 
[rnm ihe ,nr and 

re'SiM’-ji r! iy:jii,-| 

* 


Ttic Dl»nT up 

w,il J jr flfuj rn.ntfflK 

Ihf’ iji-j j^|.j 
lhf'fHjrjh rtjffls 


food which is synthesized by Ihe "green 


17 g. 1 2 Tha p-tocea t$T ph^cosyriine 1 * 13 
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Sustenance Of the Individual {Nutrition And Raspirailvn) 


leaves is transported to the other parts of the plant by a type of conducting tissues called 

* 

phloem 

The food thnl planls make is used not only by themselves bul also by the entire living 
orid. Besides, phaiasynthcsjs helps lo maintain iho balance between oxygen and carbon 
dioxide m ihu ilmosphere t 

;'he simple.il method of testing whether photosynthesis has taken place or nol is lo find 
if search is present in a leal wilh the help of iodine as starch indjcator. 


ACT 


r V TfME! latest* leaf for starch. 


Bn-' lirtrg 

wOLer 

- 


Turn fiiff 
h'jm#r 


finding alOTtipi 


Tum 
buflsen 
burner 


Has *aler 


Sirvcti preienl 


P C| 1.3 Tu ti^sl .> TLn aldrotl 


a Pluck a leaf from a plant which has been exposed to sunlight. Boil it for five minutes 
in water, Place it in a tost tube containing alcohoi. Pface the test tube in a beaker 
containing water and warm the water gently until the afeohot begins to boil. {Do not 
allow the water to boil) The alcohol will dissolve the chiorophyii and the teaf will 
lose its green colour (Pig. 1.$). 

Wash the teaf in warm water to remove the alcohol. Now soak the teaf in a dish 
containing dilute iodine solution For five minutes , Remove the leaf from the iodine 
and wash it with water. Hold it up against light, If starch is present, a hive-black 
Colour will be seen on the leaf surface. 


□ 


[Photosynthesis is affected by light 

Another simple experiment can bo carried out to show iher photosynthesis is affected by 

'igtit- 
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ACTIVITY TI M £ f To verif y that tight is necessary 
■ -pfrOfQSy/llftgsfe 


□ Select 3 potted plant with long teases, for example, Hibiscus, and keep it tn a dark 
room for more then 2-1 hours . P/lo-fosyoJhesj's wifi not occur and the leaves wifi 
become starch-free. 


Mm 



IS 


air tw ack 
paper 




Colourless 


m 


¥ 


f *fl 1 1 Liq^L is r*ci>s^.nrji fen pftolfcsyrrthe 5 i& 


6 ue-fciacA 

CovrS«?tf It: - J atlnr 
slafch |f?m ^-jin iadifim _ 


p Tafto (wg similar strips of stiff black paper or cardboard and cover both sides of a 
porfron of 3 leaf with them, Use paper clips to secure th& strips in piece 

p Now keep tae ptanl in sunlight. The covered portion of the leaf wilt net recerva 
junAgM whereas the uncovered portion will receive proper s unfight 

p After a few hours, pluck the leaf 
□ Remove the strips and fosf it for s larch 

Since tight is necessary for photosynthesis, only the uncovered portion of th& loaf will 
show fbe presence of starch, i he covered podion wifi noI turn biue^biack showing fhs! 
{here is no starch present in the portion that did not receive tight as shown in Rig. 1-4- 




A CTIVITY TIME/ 


*fitt~a beaker three-fourth with 

water. Pul some (wigs of an 
gqualm pfanf {Hydrilta) in it. 
Cover the plant with a glass 
funnel, Carefu% Invert a test 
tube full of wafer over the stem 
of iihe funnel. Keep the 
arrangement in sunlight You w!fJ 
find bubbles of a gas escaping 
from the loaves of the ptant into 
the tost tube. Bring a burning 
matchstick into the test lube r it 
will burn brightly proving fba 
gas in the test tube is oxygen 


To verify that photosynthesis produces 
QJcygerr gag, 


TdsI hJbii 


Ai- bubbles 
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Su£(euance of the Individual (Nutrition ants Rct^ftfention) 


. - , 


Ac ViTY TIME! 


To verify that chlorophyll is necessary for 
photosynthesis. 


The leaver, of plants, such as Cdi&US and croton, are parity green and parity non-green. 
These loaves ere catted variegated leaves. Chlorophyll is present only in their green 
portions. '?>-ioct such a leaf from a plant that has boon exposed to sunlight for a few 
hours and draw Its outline on o piece of paper, indicate green and non-green areas 
on the drawing Test the leaf for starch. Compare the pans stained btueblack with the 
drawing Which parts of the leaf turn biue-black 7 Why doesrt ( the non-green portion 
s/tow the- presence of starch? 


Hon ^-g tetri 

\ 


BlLfe-rblqel* 


Alr-dtid 



-Water 


Gteor* 







Heat 


Va'-.et^l erf feaf 


Dikjie iodine 
Solution 





Fig 1 & ChlororhyH 5 ncraE^ry for p hole synthes is 


Varregoted legf aH*r SlJlrch 
f-CSl wif.h .Qdlflg 


(j&e TI ViTY TIME! ^ ^o'^nthVsls.^ 0 " d ' OKide fs for 


Caustic patesh 
solution 


Select o potted plant with long leaves. 

Keep it in the dark for more than 24 hours 
to destarch it, Put a Utile concentratori 
soldi ion of caustic potash in a bottle fitted 
with a tight stopper. Select a leaf from the 
plant. Insert half of it in the bottle and let 
the other hatf remain outside , as shown in 
Figure 1.7. Caustic potash absorbs carbon 
dioxide. The portion of the leaf in the battle, 
therefore., will not get carbon dioxide, while 
Ihe portion outside the bottle will get carbon 
dioxide from air 

Cork the bottle and place it in sunlight for 
a few hours. Test the tea f for starch. Which 
portion of the leaf turns btue-black? What cfo you conclude from the result? 



/ 

biU'j bis-ck 

C "J 1 ' Carbon dtehirfo s. n^L-essjry tor pfKjjofiy^rflASii. 


/5\ 
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UNIT, i 


<"> HETEROTROPHIC NUTBI t, °^ . afld Ba^^putritio ' 1 " ,,s ™ cll,l 'a of ., 

« -HP- pH*. ^r^rN 

Thsv H{»P8antf4 J«r4l F/aH IV OH 9" _ J ' _r*lc. 


™«maisand non-green plants, sue - a - p, aJ1 ts TD ‘ r , plant 
The V depend directly or indirectly on 9 r d n0^ r _ nirn alS. 

:&c alled heterotrophic nutrition nU(r ition Jjl L ' 

There are many modes of heterotrop 1 


5,1 n, ip 111*.rn iMr . 

L'if EHurcjy 


Ojnniuon: 


^□lUn'nNJ 


r- 

id 

: 


-- 

Modes of heterotrophic nutrition i *■ [hejr nUtri |j or i. Carnivores d epe 

Herbivorous animals depend direcily f - >n q ^pimals teed on both plants wJ?. ^ 

olher animals and eal iheirmeat while Dmnl ^ ar e jndirecBlV ealmg food pr£pg f , 
animals. {Fig. 1 B). Thus, when you eat rues ^ prep3 re food from the sun Th^ b .' 

plants. You know ihal green plan Is get the sn living world. ' ^ 

Sun is the ultimate source of energy in Ihe eh 1 

Heterotrophic nutrition in plants 

Some non-green as well as green plants 
live or feed on other living organisms and 
derive their food from them. Tor example, 
dodder is a plant that sucks food from 
another plant using root-like structures. 

Such planls are called parasites. Some 
parasitic plants like mistletoe and dodder 
plant (Fig. 1 ay which grow on Irees such 
as mango, have green leaves and can 
perfo rm photosynthesis. But 1h ay lake water 

and minerals from ihe hosl p'ants. They are known as partial parasites. 
f Good to know 

I Some organisms live on dead plants and animals and derive (heir food from them, 
yjixampfes are mushroom and other fungyand bacteria. They are known as saprophyte- 
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I ,n i 1U Mu^h-ewti PJ* 1 11 VionL*ftvwat»«**wwrplB* 

I lie plant kingdom hlsc has plants lh3l consume insects. The i/enus tiy Pap end Ditcher 
lent catch insects by ingenious methods (Fig. 1.11). Their cells secrete digestive )ulcs» 


n d-igesi the w els Those plants grow in 


soil that 15 not so rich >h inorganic nuU'itints end 


they obtain them bum insects to vupplomecl the food they prepare by photosynthesis 
They are known an insectivorous pla nts. ____ 

3ood to . 

In another mode of nutrition, two different kinds of organisms 
work logelher far rhoir mutual benefit Tof example. algae. w 1 ' c 1 
is an autotroph, and fungus, which is a saprophyte, live loge er 
in a mutually beneficial association caliod lichen. 

The lungus supplies water and minerals to the cells of the algae, 
while |he algae supplies food to She lungus. Such a mutually 
beneficial. __ 


FI'tJ, 1 IS Lichen 



i Let's work in leamlE 

Sk:» 

divide m groups. t?ach group must, seieci an utseci/vorous 
plant or flower of ihcir choice and compjfe a facts life 
I baaed on its features end distinctive properties, _ 

f he process of heterotrophic 
Nutrition in animals 

^ ollowing pre the steps that are involved in the process 
°f nutrition in animals that feed on soild food' 

^ ^Q^stion is the taking in of food inside the body. 

'I Evolves oblatning and eating food 
Q D 'gestion is the breakdown of food into a simple, 
Water soluble form with fhe help of enzymes. 
^ ^Sorption is the process by which the water 
^Qlubie food passes into the body fluids such as 

lhe blood. 


■r ■ 


O <5 
3 f 


A 

& 

4 


1 


Teeth grind and 
irt^w food 
t mouth) 


Enzymes Break 
lood niio ^niMler 

_q , _ pkirlidtts 

tstomaLh ^nd 
5mnl inlestirvoDl 

Srtiftil simpiG s-viLjhln 
molecuiet art a&sorbnr! 
by thr hlr*firt 

[small ihte'.nm i 


i 


Dig-B&irwJ tf'nH '* used S&t J 
prmHunmg energy, 
tnjrtdmn ufi nTttifl bBriy 

1 __ Wrtl&f -ibsiorfioef 
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115 


□ Assimilation is Ihe process of conversion ol (tilled food info useable form and 
ihe absorbed food for producing energy and for growth. 

□ Egestion fs [he process by which the undigested solid paris of Ihe food are eliming 

from the body, - 

Hetsrotrophic nutrition In different animats 

The unicellular Antoeba engulfs hny 
particles of food by throwing its false feet, 
known as psoudopodta around it. The 
pseudopodia join logether !o form a small 
cavity known as a food vacuole, The food 
inside the vacuole is digested by enzymes 
(Fig. 1.13). It is absorbed and assimilated 
to provide energy and form new praioplasm, 



F'i-oi.‘dcf'tvd'n 




fool 

WKmoUi 


Nyitrut 


LW 1*1 wt 

Fig 1 13 WutniKFH m __ 
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y 


V 

y 6 








Sr 



AfTToeba 


Hydrg 


Frog 


Frfl 1 5* ln£=£i»On ol lewd ir» sorro an.mafs 


Food 



ConbraUM 

v.-rcoufe 


tia 


Oral gn=*y8 
= - Mouth p^e 

■ fr 

— __»■— Anal pofD 

Fig 1.1S Parsmochsm 



The unicellular Paramecium has stiff hair-tike 
structures called cilia all over rls body which are 
used for ingestion, The constanl movement of 
the cilia pushes the food particles into its. mouth- 
like structure. The rest of the processes of 
nutrition are similar to those in Scotia,. 4 

Hydra is a simple, multicellular animal, II has a number of tentacles around its mo 
which are used for tb? ingestion of food. The tentacles entangle small aqua lie animats J 
kill them with their stinging cells. They then push them into the mouth [.Fig, 1,14)* ina 
the body cavity, the enzymes secreted by the surrounding cells help to digest the foo 
is absorbed through the cavity walls and assimilated in the cells 

The frog uses its long sticky tongue to catch insects [Fig. 1.14). Frogs have a wet I-de veld 
digestive system in which food is digested with the help of enzymes. 
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: |hidcr& Vr'S’iivu a slloky wi?h in whiqh small inserts Qflsl Stunk The; ’.spider then Sticks up 
r.i-Lf Juices, Tin* Eriu^nuilu iuclti up the blood oi animals with its proboscis (Fig, l.iQ) 

----- : -“ -- 




HOiJ^rjU-y 


PrubCiLif. 


Ptobasei 3 


b ulN-rti ,■ 




Fits 1 11.1 fArjuLli £,-| 
hk wjii tr.h 


icrffriiecli dhs mudiftbd 
f s ,r TinTiiT'. 


he housefly also lives on liquid Eood. LI 
ises Us saliva to dissolve the food and 
□ rm a solution Then il sucks up the 
ioluiion with the help uf Us feeding !ube 
^ithe butterfly ^jlso uses its proboscis to 
P ^uck the nectar from flowers. 

Heterotrophic nutrition in humans 
Hyman food is of many types because 
humans are omnivores. Human digestive 
system is designed for carrying out the 
—digestion of many kinds of food. 

a»The human digestive system (Fig 1,17) 

I ncludes ah the organs concerned with 
ngestion, digestion, absorption and 
fegestiom The food that we eat passes 
through a Long tube, about 9 m in Length, 
_called the alimentary canal. 

lOifThis canal begins at the naoulh through 
s^fy/hich the food is ingested. It ends at the 
nsi&anus, through which the undigested food 
>0dls egested. 

ROLE OF ENZYMES IN DIGESTION; 

iio^tnzyrnes are digestive juices secreted, in 
Various parts of the digestive system. They 


UtHilh 


SlVHvary ql^irii. 


Lflfgt 

Ifi'cstin^ 

Small 

Intestine 


RncLurn 


Artus 


SlC rnj ch 


Fig. 117 Thn humnn 0i gen live s.yEE*m 


/IX 


Scanned with CamScanner 
























U NtT . f 


of t he , ndMailat 





break i srgs - Jg M|f ft; >* 

%sr^*s? r-—™»~i., 5< ,~;^ 

__ _ in Tat,*,^ S ° UrCes ° [ enz Vines and lho „ **• *, % 

■Rquitoc Sicstem 


>1, 

'9t* 


m Ou(h 


Pepsin 




pancreatic juke 
containing several 
f ^ymes - trypsin 
^pase and amjiase 

intestinal juice 
Pn r J[?' mf>9 Several 

en^m es 5uch g& 

sucras ^ 
a os a s e ana 
peptidase 


Secreted 

salivary 

glands 

935lric 


pancreas 


inlesEinal 

glands 



Chany 
change _ 

-■^:‘E!r ,,f 

Ptr-' Jes **% 

Chfjr,Q^j_ 

p&i nd4 pr °H 

J lai ' * arid ^951 

Ctianq e 

d| 9°s>ed 

c-:irt, 0 k^ eL 
k simper Vdr « 
S ^stanc es 


f 


— ——« r- —ik fcputa? 

THE PROCESS OF |ig Gc . T1 „ _ 

Food IS (aL-n , ING SSTfON --—‘ 

»y the saliyarv"g^ndl h ° ay lhrou 9 h 'hemouih it is,h a 

starch ,nto SU gl, T *'" *• "**. Saliva Contains »«*». a liquid , 

JT s p ? BCe XlV'lT'r *<%»** w2 ^?T <ha ‘ b ^' 

c tds,e sweet. Saliva ai ED , ‘ wl slow! y begin - y taste this ch, 

"9 it easier t0 tZIT'^ ,he "»«■ ! 

roll and push the he tongue helps (o 

^ |n , QmE(oodpipeoroesDphiBus 

stemach Jy d0Wr,w et<ls into the 

of ltl e walls or the oeson? ln '' olur ' ,ar y muscles 
movemanl ls Known as periMaili ™ 5 type of 

' U9hOUt ,he -fernery can^Fta T’S, 000 "* 

Digestion Of food 0 81 

remains in ih e stomach , 

_ Tew minutes to a few hm e, 

' _' hours Duri "a this period 

-'ll 0 s 
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n 


, '■; Inner n If lilomadh wot' SCC-rele digestive itiLu the fctomaetv Thu<ifc juices Contain 

.-, .i j■ rj .HCli i i i cf enzymes that break down proteins, The stomach muscles sqae&zna and 
i, m tha Id I vj -no lhal it gets properly mixed with Ihe digestive juices. 

■i tl-.e sLcjrna :h the food is pushed into The small intesltnc. 1l is about 6 m long and 
■ ii Fringes! part n! !h« digestive system. Mosl of the digestion takes place in small 

ni r-sUnes 

,,n- ■ i-t+ni" ,• T.r-'s are produced in the wan of the small intestine while other enzymes, 

• . produced ■ f> gl-md called the pancreas which is located behind the stomach. From 
ahercfrs. i'mv 1 nrvyitiR&i reach the slonwch 

Anglin 'jL-shve Jice that acts nn the food in the small intestine is the bile 1L is produced 
n Uifj live-r i -a is stored m another organ called the gall bladder From there, it is released 
min in- -mall imeslme Bile performs an important function of breaking down fats 
into tin j droplets I hi; makes ;t easier for enzymes to break down the fats into simpler 
•.iibstar ■ s Dipeshon is completed in the small intestine. 

Absorut ■ digested food 
The ne/1 dff; Is Ihe absorption of the 
digested food Into ine blood, so that il can 
be carried La ail Ihe cells of the body. This 
also takes place in ihe small intestine The 
inner wall or the small intestine has millions 
of tiny, finger-like projections called villi 
(singular: villus) Each villus has fine blood 
capillaries in it (Fig 1 19). The digested 
food passes through ihe intestinal wails into 
Ihe blood of these capillaries. 

ATler absorption in the small intestine, the 
remaining undigested food mixes with water 
and moves into the large intestine. The 
large intestine absorbs most of the water 

Egestion of undigested food 

The semi-solid mass of undigested food left 
after absorption of water in the large 
intestine is called faeces, it is stored in the 
rectum, and is passed out of the body 
through Ihe anus. 

RESPIRATION IN LIVING ORGANISMS 

During the process of respiration, the digested food reacts chemically with oxygen in the 



Thf layer 

Of LQi-S- 


VTlfi 


F'Ff. 1-19 A magrmRed vi*iw el ihs srilli fljuf 
Wood vessels In- c*h; or Biprr 
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iJody cells to release energy. The reaction with ' q ooc J to kn< 


oxygen is known as oxidation Respiration is the 
process of taking in oxygen, which is used lo 
release 


energy by the oxidolion ol food, and eliminating 
the waste products—carbon dioxide and water, 


Some living 

bacteria, resp.ro with ” 3 Ps C| , 
Such organisms ca n 
organisms and si .,j f r ar W*i-, f 
called anaerob e rei^'WS 


1 he two main processes of respiration are: 


breathing or external respiration: it Is the physical process of (ai mg ir> Q , 
giving out carbon dioxide, 


P internal respiration or cellular respiration: it is the chemical proto ;g Qf 




to break down food to release energy Internal respiration occurs in or<ja ne j r& *1%, 
mitochondria which are found in every living cell * c % : . f 


The process of breaking down of glucose into carbon dioxide and water wi(h 

—. JT — — ■ — H Pl*i_ 


of energy is aclually a very complex process. II happens in Iwo main surges-_ 


and tricarboxylic acid (TCA) cycle Energy is released in both processes GlyroJvt 

^ - -- - • ------— J i-‘- * ,S &Cr 


without the presence of oxygen TCA cycle requites oxygen and involves c.umple^ r^a^H 


It results in the production of water and carbon dioxide. 

lible t.2 DiPB-.e-ieet behwcnjweainino an? ft;s. pillion 


Breathing 

Respiration 

It is only a physical process in which 
oxygen rs taken in and carbon dioxide is 
given out. 

It is a biochemical process in wiiT^ 
glucose is oxidised to produce cart 
dioxide a nd water. 

It occurs outside Ihe celts. 

EE occurs inside the cells. ~^ "■ 

There is no release of energy. 

There is a gradual and stepwise reieajr 
or energy. 

Enzymes are not involved in the process. 

Enzymes are involved in the process' 
-—------ 


Respiration in plants- Jt 

Since ulants are living beings, they also respire by taking in oxygen and giving out cgfa, \ 


dioxide. It is a cellular process and occurs in mitochondria. Generally plants do not 


iry organs for breathing. The exchange of oxygen and carbon dioxide lakes placeb 
drf/ugion through small pores called stomata (singular; stoma) present in the leaves «! 

ieriUCeis wh;ch are ^ untj in Ihe Stem. Slomala along with its nearby guard cells art, 
subsidiary cells are called stomata! apparatus (Fig. 1 , 20 ) 

Guard ce/Ps are two paired calls. They make up the sloma!a wilh an opening that fe, 
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Susfcminco of th e IndJ vldunf (nutrition nnd ItOfifrnl'^n) 


1 i:iwpf?r 1 hefti TIt? expansion and shrinking 
i 11 ijuaFd r; 1 1r nfrcurs due to the supply aF 
}.. nn<1 1 1 ■ ]h-1 and results in opening and 

i h: .ii: : .jf '-^oninPd Gaseous exchange occurs 

IrcqLicnlly in lha loaves and or.c.^'-iiorially on 
l ■ ■ i 'i [j,i ;^-ni (hFj r-honi Gorwaily, iLoccurs 

ii iring ihi r!:ly ima. But thfe rate Ol exchange 
■ F on ,-', m • *nir -rnls is much fFactor than in 
jlanisr In cellular respiration. glucose 

... break down into carbon dioxide 

»CQi) anc w.i ■ ■■ fH.-O> in Ihe presence of 
:> ixynon >■.)!■:■ fRlaasc energy The chemical 
. i unl'ior i"■■!■!'■.'.-rj mi respiration is summarised 

below" 


r 





Guard 

Mill'S 


Ftg 1.20 Stom?i^ tiuilitioltajvcalhcouflh^'rncjh 

ijjffih ringn c-1 p.iu:; LiFc', plara? 


C,.H„O t+ 60, 

■ :IUCOjO * rssiyquti 


eco^ 

tartjorv + 


6H ? 0 

water 


^energy 

+ energy 



espiraUQr in humans 
he main organs of respiration in humans are 
lungs. The other organs are the nostrils, 
nasal cavity, trachea or wind pipe and bronchi 
{Fig. 1,21 a). 

umans respiratory track 

Air enters the body through the nostrils or 
mouth. As il passes through the nostrils, it Is 
moistened by the slimy mucous present In the 
nose and warmed by the blood circulating In 
the nose, The hair present inside the nose clean 
the air by trapping dust particles end bacteria. 

From the nasal cavity, the air passes through 
the pharynx into the trachea. The trachea 
-branches into two smaller lubes called the 
bronchi, Each bronchus enters a lung. 


cavity 



Dtftphr3gm 
Rg. 1 J2l a. Tl^t- human respiratory system 


*|The uppermost pari of the trachea is called the larynx or voice box The larynx contains 
ligaments called vocal cords. They vibrate to produce sound, enabling you to speak 


Within the lungs, each bronchus branches again and again into very small lubes called 
bronchioles. At the end of these tubes are tiny air sacs called alveoli [singular alveolus}. Each 
Siting contains about 300 million, alveoli! The air we breathe in, eventually reaches ibe alveoli.. 

When you inhale or breathe in, you bring in a fresh supply of oxygen to the lungs. When 
a^you exhale or breathe out. you get rid of the carbon dioxide as waste, 
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Sustenance of the Individual iNutrition / 


Inhalation and exhalation of air occurs because cl expansion and contraction o| ihe 
This is caused by Ihe expansion and contraction of the muscles a It ached in II ■ ribs ^ 



an. 

*ai 


bronchial's- - - 


[ i|: ■ ■ 


-■-'btud 


Ihe diaphragm. The volume of air that moves m or goes out of Ihe lungs in a sinylt. h r 
is known as tidal volume, it is about 500 ml in humans It decreases during n,.:.t or si^*' 
and increases during running or exercising. The breathing rale in our body it- legulat '• 
by nerves which originate from the brain. 

Exchange of gases in alveoli 

Each alveolus is surrounded by a network of 
thin blood vessels (Fig. 1.21 b). Oxygen passes 
through Ihe wall of the alveoli 'into the blood 
vessels. The blood than carries the Oxygen 1o 
the body ceils. Meanwhile lhe carbon dioxide 
present in the blood as o waste product of 
respiratsdn passes out of the blood vessels 

and Into ihe alveoli. IKn nl..Anll n..i.l I-i — _ _l — — _ .Ii___ _ | 

Cellular respiration: The blond (ekes the oxygen to an celts of the body. Stood has 
substance called haemoglobin which binds oxygen to form oxyhaemoglobin It is in (hi 
form that oxygen \s carried Ihrouoh Ihe blood This subslance is, therefore, ihe respirator 
carrier in our body Cellular respirsiion occurs In the ceils During cellular reKpi riS tj„ 
the sugar molecules in food are oxidized to form carbon dioxide and water, ar] . 
energy is given out, The reaction involved in oxidation is the same as thal of cellufe 
respiration in plants as follows; 



— Alveuli : 
iJHr cne*| 

rg 1 ?1 (» The^irFL-lMi- ri J ^,i«ys 1,'lkrK (Stem 

thg Ri^eoii and blood cjpilinnc; 


CtH 12 Ot 

glycosfl 


+ Of 

OKycj-pn 


SCO? + SH^O + energy 

w.iUrr 


r.rirhn n iji'nicirtn 

Ttie carbon dioxide is transported back io ihe lungs through (he blood. 

Cellular respiration is similar to the chemical reaction thal occurs during burning & 
combustion. However, the two processes differ from each other. The difference are shcw-i 
in ihe following table. (Table 1.3). 

labs* 1.3. OSferertce between cximbusiiow a-nd lc-SIuLi- Fcspo-iihon 



Combustion 

Celluler respiration 



It is a fast process. 

ft is a slow process. 



It occurs a! high temperature, 

It occurs at body temperature. 



it can occur anywhere. 

It occurs only in living cells. 



in this process, energy is released in a 
single sL&p in the form of heat and light. 

In ihis. process, energy is released step by slep 
and stored in molecules called ATP 

mJ 
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ii u n tpn,"j nc(? o f the Jndii/iduel (JVumilon anti n-^r-plro tJon} 



f T Y TIME 


Td siiaw tli^t (lyhaled air has more c&rOon 
tyj'ojficfo than inhaled air. 


7afcti hw > '■ • poc/f fitted with Nrntr water. 1 

U; mff ,-■(■' tad Stoppers. c/i'as.a dullws and 

..•■ i up ;!?■. Wfifiratus shown in fry t .22 ibe 

mi-tu i trsfn to hwottrc in and oof through the 
r- ■ ,■/( ■,ruj .-.nek tn air, upon clrp X and dose 

. I,,. , , i ,. .J /ntf :rI air m fives ufj th rouyt r Vme ws f&r 
j.' '-.f f ifii ■ i'i A ^ju oxflefe, o/jen eft'p V and cfose 

clip ■ . ■■ . .fi.r/r-fj' passes through the trme 

W.d . in tout tube Li. in which test tube does the 
titan i iivdt i Jfj/i'j rnttky first? What does this show 1 * 


■ no •::>! 



Fjg. 1 22 lo r.hoc^j Irvrdl rjj'i mi 1 i^j ;,,i tnai, tru-jf-c 
_ --^rb'j.n dkmiEUi thQft, untied .nr 


tn plants, hath photosynthesis and respiration occur during the day So. f-.ants t^ka .,. inJHJ 
CO., nr.d O t for the two processes respoCtivQty However, photosynthesis io>. •* #\ 1 

nigh! and only respiration takes place, tvfjrcfr moans that CO a is released by ptanls at njpfu | 


i Let’s work in team! 


Make a wot king model of human 
respiratory system wtth the help ot 
balloons, pipes and rubber hands. 
Take guidance from j^aur teacher, 


Teacher’s corner 



EjfpJarn the fottowing facts, to students: 
p) Why do athletes use glucose tablets before ra rP ? 
(2) tfyou eat a plain biscuit, it win Start lasting swZ, 
m your mouth after sometime. 


*& 


KEY POINTS 



Here is ft list <if ke* points to remember: 

The bjsic ] i le processes perform ^ by all living organisms arc - nutrition, d i o esi, ,, v v r . ■ 
cacrcuon, response lo Stimuli, growth and reproduction, tie. Nutrition. 
respiration provide energy. 11 

^ Gcccn P bnEs ar e autotrophs. All non-green plants and animals ,ire hetemt-ophs 
*** Hie process of nutrition in animals involves ingestion, digestion, absorption ilinn 

and egestiem. 

Animals gel their food in different ways. Some animals live only on lupin! (bod. 
<Ssb From the moulli. the food passes through the oesophagus by muscular movements called 
peristalsis. It enters the stomach where the muscles squeeze and churn the food with 
the digestive juices. 
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UHtT - 1 


Sust&netncQ of th& iifdlvtifuat (Huirlti .^ndt ttu 




Si jt 




From ihe stomach, ihc fond goes in ihe sm-ilE hi (ratine wlicrt.- cil^vh ; and ,j. 

juices complete the liipc^iion ! ; n/vmcs jne secreted by (Etc siomticli small 

and ifie pnnereas. The liver ycerdcs ihc bile which breaks clnwri fai min Einv j B .. 

U P'W 

Absurpiion of digested r'smd inm rJ uj Mood occurs thro-Lijili the villi prescni i ihc mrm,. 1 
of ihc small intestine. 

The undigested fond tlicn passes mm ihc large mlcstirie where excess v, iter is ubs 
TIlC faeces are collected in the reciurn and passed uut ill rough I be BUMS. 

Cs. Respiraiion is tlie process of release of energy from digested rood u-iing nxy^ 
consists of breathing and ecElular respiration, " ^ 

€3^ in humans, the main organs of rcspinnion arc noslrits. nasal cavity, tr:n hrunehj 
bnps, ^ 

Exehangc of gases takes place in the alveoli which arc surrounded he blood ves^i 
Efc, The blood takes oxygen to the cells where cellular respiration ucctiiv The Ll3r ^ 
dioxide passes into ihe Hood am! then into the aheoli 


KEY WOBOS 


Nutrition: obtaining food necessary for heallhy growlh. 

photosynthesis; process by which plants make feed. 



Stimulus: 
Parasites: 
Tentacles: 
Proboscis: 
Mucous: 
Hygroscopic: 
Autotrophs: 
Stiff: 

Enzymes: 
Stinging: 
Alimentary: 
Lent fetes; 
Haemoglobin: 


a change thal produces a response, 
organisms that feed on another organism. 

Flexible, Jong limbs of an animal, 
sucking organ of some insects. 

3 (hick sbeky Frquid present in trachea, 
a substance Ihat absorbs water from air. 
organisms that can manufacture their own food, 
strong. 

bio cafaFysls that speed up biochemical reactions, 
causing wounds on body, 
related to teed, 
porous (issues of slem. 
a kind of red protein. 


-^16^ 
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UNIT - 1 


Su&tananco of ffi« tndtvldvml (Nvtrttfan and R&apfmtton) 



A, Answer ‘ tjuestimif*: 

1 ! i‘i iS,c h:i !■. life processes performed by all living organisms, 

2 | !||.-ip iiH ! ■■tws i:n pulotrophs and hctcmtmphs, giving examples of each. 

3 V, rih’ Hi,..- ■ ■ hermcnl equation of the fond ma nuufactur in g process of green planted 

-I lieu- %-iil Mi re-t :i Icar for suirch V Mention any prccou t ion* ihtil you will lafcc, 

5 AM :u. mi.:,| whether hurfctvorUS, carnivores or omnivores, depend cm plants for ihctr 

FViml rh^ii ■ hi icily, 

fi. Naii.•. i|i." ji .• ,i: rfini make up the alimentary canal. 

7. Which digesthe process lakes place in the mouth’ 1 
N. W1i;ii are enzymes? Ciive at least one example, 

9. What t-: pen sin 3 bis? Draw diagrams to show peristalsis. 

10. Thu stomach hns ihick muscular walls, Whal is the function of these muscles? 

Erf Explain the digestive processes taking place in the small intestine. 


12. How does bile help in llie digestion of fats? 

I.V^Explain how food is absorbed into the blood in the small intestine, 

\4. Name and explain in one sentence each the two main processes of respiration. 

15 1 tow do the nostrils contribute to the process of breathing? 

16. Explain, with the help of a diagram, the structure of human lungs and exchange of gases In 
the lungs. 

17. Briefly descrihe the process of cellular respiration? 

]8- Mow are combust ion and cellular respiration similar to each oilier"' In what ways arc they 
different? 

19. How will you show that exhaled air has more carbon dioxide than inhaled air? 

30. What is the difference between breathing and cellular respiration? 
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of IndtoW** < Ni,tn '■ ^ 



it, 1*ill in t1 1 o fotlmvin^ bianks ; 

1 ^v„ f.xxJ are lilted 

t- Living organisms. ih.n eaniidi make m° Tt 


, . ■ livim: ornanisnts ts i died 

2. A mutually beneficial relationship between 


3. Starch turns iodine ■ 

i ..wiph food is present is called a food . 

4. The cavity in unicellular animals in 

?- Saliva certains the enzyme .... . 


l-l 




6 During cellular resrintiion. ihe sugar molecules in ief-tl ar 
dioxide and water. 


t '- 1 form 


C *'K 


7. Trace the path of'oxygen in hunrons during respmtfinn h >' filling m the blanks with ih c 


organs a f i he rcspiraiory syslcm tn correct order: No stnli and nasa I ea V i t y 

■ - , -... blrtod. 


"iii» . 


IliOllS 


8. The blood component that iransports oxygen is 


9. The two fife processes that provide energy to living, organisms arc ...and... 




I(>, The siagcs in die process of nutrition in animals, arc mgesiion . 

rr. ... riiMii.jmL.i.. D if j .■i.hj^lljuiiui.u j 


( . \\ rite TKl E/FALSE for the statements ^i\ r t?n helovi: 
t, J he sun is ihe ultimate source of gif she energy needs of our body 
2. Saliva changes slarufo into sugar. 

3 - Mosl of The digestion of food lakes place in Ihe stomach. 


1 


A The main function of the large intestine is to remove excess water 
from the undigested food. 


5. All plants are autotrophic.. 

D. Give tinc-«ord answer, of the following if „ cs , ions; 
J. W| lal an; the cell mgUKlIcs lhal contain chlorophyll called? 

-^18\ 
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Swifcnnncp of thO individual (WuirJf^n dftd Racplraflon) 


[UNIT - 1 

f .ui |ilanh r.yntlacsis occur withnuL ciisygen? 

I \ W1m,li i he ruirnc ipvvn In the po>ccsK of lining ELbsorhed food f<n producing energy? 

: I (' mm begin id Hie mouth or the slomath? 

i i|>. mn.c n ,tcu l» ihc emuructions. mf ihc muscular walls of the ticjiuphiiguii lhat 
m.[licc f.\ food diivowjrds inln Lhu stomach? 

f I Whai lire tin: nny finger-like structures in the inner wall of the small intestine called? 

W1i. 1L ; 1 r l the pores in the stems of plain-la through which exchange of ^ses takes pliU* called? 
If till-, organ in the iraL-licil is damaiied, you m<iy iiol be able to speak. Same lhal organ, 
l }. The name ml TespiraliOti thill takes place Without oxygen is, 

1D. Which til” lIic'.c i y, o prntesses occurs at body temperature? C..oinl>ustior or cellolm respiration. 

L. C Iuicsl thti most appropriate answer For the following statements; 


I, The life processes ihai provide energy are 

a nutrition b respiration, c. both nutrition and respi rah on d. response to stimuli 

a 2. Which of ihose are autotrophs? 

a. nil plants b, tinted Ia!at organisms c. all animals d. only green plants 


3. Which ol these is nol necessary for photosynthesis? 

a. oxygen h. chlorophyll c. light d. cue bon dioxide 



Which of these is not a part of nutrition? 
a, digestion b. absorption c, egestion 


d. respiration 



6, 


] 



The greatest amount of digestion of food lakes place in the 

a, mouth. b. siomach, c, small intestine. d. large intestine. 

Which organ produces bile? 

a, pancreas b, stomach c. liver d. gall bladder 

Within the hmgs, the exchange of gases lakes place in (he: 
a. bronchi, b. bronchioles. c. alveoli, d. trachea. 


K r Which organ docs Hydra use for the ingestion of food? 

a. tentacles b, pseudopodta c, mouth d. cilba 
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Sustenance of ffi# Individual {Nuiritim. 


9. The substance that is called ihc re^piraitm carrier m our foody is: 

b. fracnlftglcbin c nxy haemoglobin d carbon l| ■ ■ si 



lo. In Picm!* the gJSiflUii exchange m-air< ihrOU£h: 

a. rooto b phteem c. xylem d. stnmula 


Homework Assignment 




Kesc a small plant in a room where there is no sunlight but Itt with bulbs. Ket-: wefj kVflf 
. for 5 days c- so; then pur rf tacit jo sunlit area Make an observation chan sr. -..harp //j e rfetf 
znsnges veu noticed in (fig plant (under toft conditions) w(h ihe classmates 


rv *4 with tcitMce 


To study the effect of saliva 

You have seen that saliva contains a compound that converts starch ink sugar, Let q s 


study this change. 


You will need ■ saliva - test tubes ■ starch * gfass slides ■ iodine solution ■lemon juic^ 
■ 5 odium bicarbonate 


Procedure 
P 


Take a little of your saliva in a test tube, in another test tube boil some starch (the 
siamh that is used tv starch our clothes). Put a drop of boiled starch on a glass slide 
Add to it a drop of iodine solution. It will tom blue-black showing the presence of 
starch. 


Now add some boiled starch to the saliva. Test the resulting solution for starch. J$ 
stefcfj present now? Why? 

You can use the experiment to see the effect of different conditions on the enzyme 
in saliva. Do the experiment after 

a. heating the saliva. 

b. adding a mild add such as lemon juice (0 it. Of 

c. adding a mild alkali such as sodium bicarbonate to it. 

in which case are the enzymes In saliva that change si arch to sugar destroyed? 


/3± 


h 
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Sustenance of ine I ndiviBuol 

(Transport) 


} 

\t lii 

it"' 

•as 


'? ■ -t'.-ftyvK 

ni' ii-iili jludcnli ihuuld bt atilr tn: 

iiudiHi; offtK-'U iMfiaitd IcjiT. 

• ' ‘ - ' 'f u’’ •' rjiliLris af water LlHlI mLn^r:*! wilt! bj list rtub irt a plattl. 

! • ih ;n 13 S 111 iLi:h 4 r;J [EumulTjCtujcd fut-J m T 1 nwcn.p-|i jtfcam 

the tsuEiirm (rwr-pwi 

• U rr.iil :md smicLure human heart. 


:^r.i 

lan 

'V I 


I -i’ 



ir, n ! .ititl pirt;. E*rcircu!alrtry sysiem. 

, I .... •. |r ;. J j uvnnj . [>ig h'jsuT :in<S draw Simple (n nhnw flnw pf W«od ltlirngg 3 r, ih'- hear. 

fv '. ■if'ii ' i -' n 'Ti ••!!:• i tiHcirirn'! «f arteries. veins ai*d capillaries 
.t»i - .• ■ f>: iin m rupture -md fuiwlHiiH ofblood 

! . ■•.:;<■] 1 : L . I ■: ihe ■. ^cTcEtnfy Eiy^lem i-n 1 'iLirna^‘q. 

tui !■ r i ■_ '■ m ij ihc process or CKcrflion. 

tin;.'iifi'J -tr.J l ■ the rcilt of ^Lin in eSL-rtiicm 

TRANSPORT OF MATERIALS 

Tq stay alive, all living organisms need to transport materials from one part of the body 
to another. For example: 

□ Food and oxygen are transported to all cells in the body for respiration and growth. 

□ Waste products are transported from the cells to the organs that excrete them. 
There are various methods by which materials are transported in plants and animals. 
Transport in animats 

The transport of nutrients in unicellular organisms, such as Amoeba, Paramecium, bacteria. 
etc. is very simple. The nutrients reach every part of the cell by diffusion. In simple aquatic 
multicellular organisms, such as Hydra and jellyfish, oxygen and nutrients are transported 
by waler that circulates through their biodies, In mammals, blood is the medium of transport. 

Transport in plants 

In plants, transport of water and food takes place with the help of specialized tissues called 
xylem and phloem. These tissues are also called conductive tissues. They are found 
throughout the plant body, 

internal structure of root 

Each root tip is the growing zone. The cells of this region are actively dividing to form new 
cells. These cells are said to be meristematic. 

The piliferous layer 

It is the outermost layer of celts bearing root hairs. A cuticle is absent in the pMerrms layer. 
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Sustenance of tbn tn fefuat (Tra„- 




This hi 'Ts i? 1 the ‘bsorpliori of waler and mineral salts from (he soiJ. 

Tho tone* 

This r- = ‘ Ton eonsisling of many layers of parenchymatous cell with mtercefj^ 
air sp- ices 1 h re pi cortex is a food storage tissue. 

Vascular tissue 

In the dicotyledonous root, the xyiem and phloem are not bundled U- jollier. Bundles < 
phloem tissue alternate with bundles of xylem tissue and are separated hy parenchymaloy 

i ■ T Till la rn 1; ccii c r+r\ ■ ■ in 1 n m 


tissue. The xylerr* tissue conducts waier 
and other substances absorbed from (he 
soiE and tne phloem tissue canducls iood, 

The pith 

The pith occupies only a small area in (he 
cortex. 11 is made up of parenchymatous 
tissues and serves to store rood, 

the internal STRUCTURE of a dicot 

STEM 

There are four main regions in a 
dicotyledonous stem. 

D epidermis □ cortex 

□ vascular bundle □ pith 

In a dicot stem, the xyiem and phloem are 
grouped together lo farm vascular bundles, 
The vascular bundles are arranged in a ring, 
fn each vascular bundle the phloem lies 
outside the xylem with a tissue called 
cambium between them. 

n 


I . Nurmis 


Cw 1 Bt 


EndOttarTTiis — 


L 



Xytem 

Fig 2.1 Inlernal structure of a dicol rool 


Good to know 

Parenchymatous tissues are basic 
I issues of plants consisting of cells with 
ceil wail. These cells remain alive at 
maturity. 



INTERNAL STRUCTURE OF A LEAF 

There are three groups of tissues in a leaf. 

D The epidermis □ The mEsophyll C The vascular (issue 
The epi'dermis 


The epidermis is the outermost layer, it is composed of a single layer of cells which cove 
- -' / 22 S| - 
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SuElonnncQ of ttie iTidlridupil rTrannt^rij 


hfj fhntirR Icnf MiTlnpp A leal hps. on upper and lower epitJertinijr un itii upptar anp Iqwot 
j.lii I jchj . mEp^clivpIy Hie outer surface of ihe epidermal ceils is povererL by cuiide. 

^V! )jne ni ihr- t ■ picJenmal cells are muddied mlu sturnala, which aie more abundant un the 
owei surUu.-i* of the leaves-. 





mir^ophytl * 

i \i, live nui In region helwotn the two epidermal layers It is divided Into two regions. 

nnhi rill 

Sid-maia 




Ml. The oathsaua mesophyII 
. The spungy mesophyll 
' ! - r I! I m. * paHinndo j ''. ■ ptiyll consists ol £-3 


I 


overr- of c , llm.:-■.,cl ells These cells contain 
■nary chloropiasts. Small intercellular spaces 
sre present fimoncj them 
The i-ncingy mosophyll consists of loosely 
arranged irreguL-tr cells with targe intercellular 
ispaces among them facilitating the diffusion 
of gases, Thn this layer also contain 

chic nop lasts 

Flie vascuiar tissue 


OuLirjj 
' ctfll 


Pallisacc 
mr nop Iryll 


The vascular bundles are present in the 
midrib and branch veins in the leaf. Each 


vascular bundle is made up of xylem, which occur towards the upper epidermis, and phloem 
Which occurs towards the lower epidermis 


ik 


Following are the methods which bring about the transport of substance in the bodies of living 
organisms, a 



Spon 


me s a ptiyll 


Vascular Tissue 
< I emT pi-il asm) 


Fig 2.3 Iniem^l o' □ leaf 


MEANS OF TRANSPORT 


Diffusion 

Diffusion is the movement of molecules of a 
solute from a solution where there is a higher 
concentration of its molecules to a solution 
where their concentration is low. The process 
of diffusion continues until the concentration 





Beginning 


middle End 

Fig. 2 A I llvslralion oi I hn process. pT diffusion 


of solute in all portions of the solution becomes equal, Diffusion is different from osmosis as 
t involves movement of molecules of gases, solutes and liquids other than water. 

Osmosis 




Osmosis can bo regarded as a special case of diffusion , Osmosis is the movement of a solvent, 
usually water, from a region of higher concentration to a region of lower concentration through 
a semi-permeable membrane. 


-^23^- 
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SiustetianGf* **f *he rdf victual (T f , 


Good to know 

Because of the constant random movement. the molecule o i a p. ■ tends to disirji 
themselves evenly throughout any space in which they are non rim - I 'he same 
holds true for substances which dissolve in a liquid,, e.y if a crystal ■ i copper SulphgJ 
placed at me botiom of a beaker ot water, ihe bice colour of the solid m ill eventually ap^ 
through Ihe water as me copper sulphate dissolves This mnlcoul; nqvqment in g S[ " 
or liquids which tends to result in their uniform dislribution is called c! fusion, 


AC TIVITY Tt M E T Tc M osmosis through otni-perm^^ 

v. membrane. 

i "- : —- ' 1 --™—~ ■ ■ 

A piece of setni-permeshic membrane is stretched round a thistle •nnel. The prep^ 

funnel t$ fttied with saturated sugar solution and fumed upstdv -wr? in a beaks?.’ 1 

tiistilted water and clamped io an iron 5 rand. The level of sugat dot ton in the 

is marked end the setup is left to stand for a few hours 

A few hours taler, the level inside the funnel will be seen to have ‘,-cn. This has 
caused by the movement of water though the membrane into r • funnel. No si^-, 
passed out from the thistle funnel and this can be verified by lash:\g the distilled ws' 


START OF EXPERIMENT 


END OF EH PE I MEN! 


fhislie lunnei 


ThlSlIe KulMISt 


aeaktrcontaimg 
fliShllcO Wffltor-- 


Beaker con!* "-ng 
dislillcd walnr 


Saiur&ieG soiuL on 0' can 
sugar 


SKni-pprmE'able nven'lifar'e 


Sami-permtodH? membrane 


Fig 1 5 Ejcprcrimenl to thoiv DSfriDsia 


OSMOSIS AND TRANSPORT IN PLANTS 

The surface membranes □!' plan! and animat cells 
have selectively permeable properties. When 
these organisms or their individual cells are 
surrounded by fluids weaker or stronger lhan 
their own, osmolrc fa^ices are set up. Water moves 
from cell to cell m plants by osmosis The cell 
membrane of 3 plant cell is Eemi-permeabte. So. 

a ceJi containing a weak solution is next to a 
cel! With a sponger solution containing more 


\ 

30 uber 


Weaker 

solution 


High water 
potential 


iurf poi ? 1 m 

palenlial F 


^ Water - 

movement 

Fig. 2.6 Vovertignl cf watsr ItircmgiT-cGl- 
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Sosfcn ^ce the fndlvittvoi {Trans-port} 


■mIo, v..jie-r i oves by osmosis from (he weak to the strong solution as shown in Fig, 2.S. 
I lis process i ■ used by root hair celts in (he absorption of water from soil 

-- —x 

iood to kltdW 

; er r , p Ql?n (i.i,. membrane only allows smaller molecules to passthrough it Examples 
■ senn pi-m i.: membrane include cell membrane, egg membrane, membrane of 
glomerulus in nephrons of kidneys ale. _ _ 


-- py a WD TRANSPORT Of WATER IN PLANTS 

■i.;.-' hairs ira delicsie hair-like projections of the cells of lie outer layer of a- r oot, Root 
rv. ;rr- f11> *i i . .orplivs organs of the planl. The film of water which surrounds the soil 
brtid • at r jrrouiHJS the root hairs Soil water, with mineral salts dissolved in it. makes 
very weak solution and the celt sap of the rod hair Is stronger than il. Water, thus, 
*v.- from soil to root hair ceils through osmosis, and this process occurs from Ceil to 
n [rI It reaches the :ry!em vessels that carry it further upwards. With the help of this 
focs-ss, plan: gd 'heir supply of water and mtneral nutrients. 


Upward fnciv?ment 
ihronull xylam 


*^o 




Oiffusion 

Ihruuyfi 

StOllldtd 



Hyicni 



hoot Sccuton 


Root 

hair 


Wilier Fn 
tfi« son 


Fig 2.7 diagram to show the ptobabto pathway of water from sou to xyiam vassoi in a mot. slcrn and leaf. 


'RAN SP1 RATI ON AND WATER MOVEMENT 

Ian Us use only a small amount of the water they absorb from the sciJ. The rest of the water¬ 
scapes in the form of water vapours through the stomata The opening and clawing of 
.Omatal apertures regulates the loss of water vapour from the leaves. The P r(5ce ^ by 
hich plants lose water as water vapours into the atmosphere fs called transput » n , os 


25 
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Water lost t?y 

fly^pcirjlinn 


i/t alef Bril ur-i rcpls 

Fi a- 2.6 Tlwiransprrai^n ur^,, 


of this loss takes place through the leaves 
but evaporation also occurs from stem, 
fruits and flowers, 

The evaporation of water from the leaf 
surface also produces a pulling force which 
causes the water to move upwards, 

Transpiration also exerts cooling effect on 
plants. 

TRANSPORT OF FOOD IN PLANTS 
The food prepared by the leaves is 
transported to all parts of the plant in the 
form of a solution through a process known 
as transtocation. Translation takes 
place mainly from leaf celt to different pads 
of plant through phloem tissues. However, 
in some plants, substances made in the 
roofs are also iransported lo the 
leaves through the phloem lissue. 

TRANSPORT JN HUMANS 

The process of diffusion is too slow to work in higher animals. In such anjrrnijr 
humans, a well developed pick up and delivery system, known as the circulatory 
is present. Thus, transport in humans is earned out by circulatory system. 

Circulatory System 

fn the circulatory system, the blood delivers 
food and oxygen lo every cell in the body, 
it also carries wastes away from, every cell 
in l he body. 

The circulatory system consists of the 
heart, blood vessels and blood. 

THE HEART: The heart is a muscular 
organ that beats 60 to &Q times in a minute 
throughout your Fife. Its function is to pump 
bfood to all parts Of the body. 

internally, each srd'e of Ihe heart is divided 
inlo two parts or chambers. The top 
chambers with comparatively thinner walls 
are called atria, The two lower chambers 
with thick muscular walls are called 
ventricles. The right side of the heart, i.e. 
the right atrium and ventricle, receives 


Blood lo 

Iu fig' 


SlC-CKj In 


B ood from 
body 


P ijjh| 
aHjm 


VfflwE 

'■lus-ELHar 
WD.I| 


Right 
VETilftEla 


V = va n 

Fig. 2.9 Tha ilnnti-r v|&w tyf human hnal 
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:jond with cF.rhon dioxide (deoxygenated blood) from all parts of the body to be sent 
r ii ' Fii ins ii - i f side, i c the left auricle and ventricle, receives oxygen-rich blood 

■ vc ■ -ilv-b I,?I i.'dj from the lungs and sends It to all parts of the body (Fig. 2,9), 

h i left . uriel' receives □ xygenalerj blood as rl comes back to the heart from the lungs. 
T ; . igtil : r' i lum receives deoxyyenaled blood blood from the rest of the body. 
The right v,-- ride pumps the blood lu the Fungs, 

The I"!: vi" n'n re pumps the blood to Ihe resl of the body, 

Tl ■ heart I a number of valves that allow the blood to flow in one direction only. 

_ ;-D IN BLOOD VESSELS: With each heartbeat, blood is pumped into 

■ up J - I:- called arteries Arteries carry blood away from the heart. 


A GTtViTY YSMm ; To feel your owft \ 

pulse. 


To fee! Vm blood rusting thiough the arteries. piece 
two fingers tn the hollow spot on the wrist. The 
throbbing sensation or pulse that you can fee! is 
actually blood rushing through the erteries. 





frleries branch into smaller and smaller 
rteries, and finally mto capillaries 
-ig.2.10) Capillaries are the thinnest 
jlood vessels, about as thick as one of 
our hair, They have very thin walls. It is 
hrough these thin capillary walls that: 

3 oxygen is picked up from the alveoli in 
the lungs. 

digested food is pocked up in the small 
inlestine. 

3 Iho oxygen and digested food are passed 
on to each cell of the body. 

3 carbon dioxide and other wastes are 
picked up from every celt, 

3 carbon dioxide is passed into the alveoli 
and wastes are passed into Ihe kidneys. 

Mier passing through the capillaries and 
licking up carbon dioxide, the blood flows 
rrto blood vessels called veins. Veins carry 
he blood back to the heart Figure 2.11_ 

_ /^\ 


Vr-ins 


Arlpriw 


F*g a tl. Nfllwort Of blood rfJiSOfE m body 
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UNIT - 2 


Sustenance of the 


shows the network of blood vessels in human body. The blood entun 
bean and is pumped to ihe lungs where il gives up carbon dioxide; , 3r uj n 
This oxygen-nch blood lravels back to Ihe left side o! (he heart. It Is aga m 
parts of the body and the process is repeated again and again This [jr^ Lr " J ^ ni 



working ol the circulatory system. 

THE BLOOD: Elood is a liquid tissue. The human body Contains 3.5 \ rr 


° u «ir. 

T 


consists o( a fluid known, as plasma in whtch three types cT blood i.ioi| 5 f 
PLASMA: Plasma is the liquid part ol the blood. II is yellowish in coii , r 


K 




PLASMA: riasma is tne iiqura pan o< me wwu » ycni/wi&n in cni ; . , r ari(J 
90 per cent water It has food, wastes, enzymes, etc. dissolved in it 11 r a | SQ f 0 “° nl:ai ri- 1 
that help Ihe blood to clot, 

BLOOD CELLS: There are Ihree types of blood ceils (Fig. 2 i 2 ), 


*4 




Fin 2 12 7ypiJ d Q ooO Offils 


□ Red blood cells (RBCs) are disc-shaped coifs. They contain a rad-coJojj E* 


called haemoglobin. !t is this pigment that absorbs oxygen and transp^^ 
cells alt over Lhc- body. 


□ White blood cells (WBCs) are slighlfy larger than red blood cells They 


in number than red blood cells. Their main job is to fight against 
killing harmful hacterfa and other foreign material. They are 
on their own like Amoeba. This helps (hem to pass through the walla of 
and lo reach infecled parts of (he body. 


o Platelets are smaller than red blood cells. They help the blood lo clot who 

is b wound on Ihe body. This blocks Ihe flow of blood and prevents blood !o^*^ 

the functions of blood 


O It carries oxygen tu various parts of Ihe body. 


0 carries digeslecr food materials to various parts of the body f 0r j 
0 <t transports hormones and a number of olher substances. 


Scanned with CamScanner 



















JNfT - 2 
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J H hr?fp3 in pffrvfcriirng excessive bleeding by 
blood cldl 

3 It helps iji maintaining a constant body 
lempefelur©. 

i II f>ic k'Clt I hr: body against rnvadrng germs. 


Let's work 

Search and writo fud:* about universal 
donors of blood j rtrf universal recipients 
of blood. Soo if you r.cjn find it iy names 
of JDS oplfy who ara doner;* and recipients. 



j 11 irai ’.[.or ir, wu ;ie materials to the excretory organs for excretion. 


BLOOD 1 BANS f USIGN: A badly injured person may lose a tot of blood A blood loss 
or 40 [KTf rani r,i fforr carl cause death The doctor must give the patient blood donated 
by ar 'A ' ,{ \i j••■•rcon (called a donor) to make up tor the blood loss This procedure i& 
called blood transfusion Dor -sted blood is stored in htood banks alter careful lesting 

There f,re four kinds of blood groups known as A, B, AB and Q Different persons 
have ditfeieni oiuod groups Blood of one groups does not match with others. Doctors 
have to be careful lo match Ihe blood of I he patient with that of the donor before carrying 
oul bipod N -ui'.iir ■■ irjri This is because if the htood of unmatched groups gels mixed, 
the red blood cells slick together and ii can lead to death. 


rHE EXCR IT QRY SYSTEM 

During life acti rihes such as cellular respiration, several chemical reactions lake place in 
:he body. These are known as metabolism. These chemical reactions produce waste 
uroducts, such as carbon dioxide, water, salts, urea and uric acid A buiJd-up of these 
wastes is harmful to the body. The excretory organs remove these wastes. This process 
uf removal of metabolic wastes from the body is known as excretion. 

excretion in animals 

In lower animals such as Amoeba, Paramecium. Hydra and sponges, there are no special 
excretory organs and waste products such as ammonia are excreted by the process 
M diffusion through the body surface. 

Larger animals have special organs for excretion—such os tubular structures called 
hephndia in earthworms and leeches, malpighian tubules In insects and kidneys in 
Vertebrates. 7 

Organs of excretion in humans 

Accretion in humans is carried out by the lungs, skin and the urinary system. 

The alveoli in the lungs collect carhnn dioxide from the blood, which Fs given out when 
you exhale. The lungs also give out some excess water in the form of waier vapours. 

The skin is richly supplied with blood vessels. As the bfood flows Fn caprtfarre-s 
near (he skin, water, salts and other wastes diffuse out from the blood info 
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the sweat glands. These wastes (hen 
leave the body as sweat through tmy 
pores tn the skm. 

Sweet consists of water, s^ies, and urea. 
As sweat evaporates, Jt helps la keep 
our hedy cam in summers. 

O The urinary system is responsible for 
removing most Of the wastes from the 
body in the term of urine. Ur>ne consist? 
pi 95"; water. 2.5°^ urea and 2-5% other 
waste products The mam organs of this 
system are the kidneys (Ftg 2.141 They 
are located cm each side of backbone., 
just above (he waist. 

Function of kidneys 

The mam fyre^on of kidney is to filler wastes 
from the blood. You use a filter paper So 
seoera'e solid impunlies from a solution. 
The kidneys w ork m the same way. 

The ksoneys consist ol a large number of 
coiled tubes calleo nephrons 
The wastes ■collected in the kidneys form a 
liourd called urine. It passes from the 
kidneys through two lubes called ureters 
: nlo an elastic sac called the urinary 
bladder The bladder stores the urine unt'l 
it is excreted from [he body through the 
urethra A human being passes out about 
1 5 to 2 5 litres of urine every day The 
kidneys must function properly to keep the 
body healthy. 



W*r 


f. s 2 u 


nlcma E-Lruc! ir-T ijr s.h|ji 


Arrjj» f 



Urinary hldi; t 


Urethra 


Frg 2 .H The Human ur^ary iystem 




v : Q'Twmlut 


Ctean r-i 06 i* 


Renal nric. r r 


Vein 


Urine ;goes t 
ihe bladder 


Fr ? 2 IS Internal structure al hLimnn kidney 



Excretion in plants 

Plants also produce excretory material in Iheir colls though these are produced muC- 
more slowly than In animats. They have no excretory organs so expet them out, The differs 1 
methods of excretion in plants Ore 55 fotrows- 

□ The waste oases—carbon dioxide, oxygen and water vapours, produced during respr 
and photosynthesis, arc expelled through ihe stomata of loaves and fentipels of sle 


■^30^ 
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Other waste products are converted into insoluble 
camoouncJs w lich remain in i,he cells. When dead leaves, 
bar or an . other pans fall oh a tree, the waste products 
the 1 <- on lew ire also removed Some plants release waste 
proiliir. _| s fr ini their siems. ihese wastes including: resin, 
gum nnd ini. 



Fig 2 16 L hWjk it- an n-scrclory 
praduet in plants 


Goo 

Several th" ;• .-ml wastes are useful to us. for example, gums, resins, sandal wood 
orf «j tannin ; found m the bark of many trees and used in the tanning of 

Lear *--- n r nr n alk -• - ds (very poisonous compounds, some of which, 'ike quinine, 

morph on cute, a re usnd as medicines}. 


* J f : ; - 






fn the ceils c > 1 ■ (zamikand) needla-fike crystals of calcium oxalate (called raph/des) 
accumulate ss waste When you eat yam rbe burning sensation you often feel rrr the throat 
ts because nf rr^r crystals. If the yam pieces are boiled fn water with tamarind in ft, the 
crystals dissolve in the acid present in the tamarind If the yam is then cooked and eaten. 
the sent-^ji'ur is not felt 


Let’s work fn tcam]£?9tj 

Collect information about fhe 
process of kidney dialysis and 
share it with your classmates. 



Teacher’s corner 

Inform students about recent developments in 
medical sciences such as done marrow, kidney 
and head transplant. 


, j^L. 

f 


KEY POINTS 


one 


Here is a livt of kei piiiuis to remember: 

^sa In livinjj: organisms, fund, oxygen, waste producis- etc, have so be Transported from 
part of the body in another, 

^ In unicellular organisms, transport occurs by diffusion. 

In p kins, water and minerals arc transported hy xvlem tubes. Fund materia] is transported 
by the phloem cells. 
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Djrt'usLuit is die ihi.'i i ,\' iiu.ni oFmolecules of sol me particle^ From .i ^iluiicm where i|, 
have a luiiliu cunccniritlm In a dilution wire re then vlhwcihi »1 km is low, 

0 miosis is live movement uf a solvent, usually water. I’mm a region of ns ]j 


efccn-: 


eancenluLion tnwiinds the region of ns lower concern mi km ilsn.ni h ;i Numi-perm^. 
membrane. 


©^ Tnuisp trillion ts a process b> which plants lose water ns wnicr vapour inij, ., 
atmosphere, 

©^ T^lfislocalion is die movement of dissolved Food through phlm. m (issues of pl^ . 

©^ in humans, die transport of material:* occurs through Ihc blood Hit -'il is pumped ^ ( . 
heart lutd circuited to all pans of (he body through blood vessel 

©^ Blood consists of the liquid plasma with tclI hlood cells, s.\ Smc Noml colls and pl a(cll , _1 
noating in. it. 

©^ Excretion refers io ihc removal of ntcfubolie waste mute n ills produced in the taj 

©^ In lower animals, escretitn occurs by diffusion Higher iuumLils have special organs r„ 1 
excretion. 

* £, 

©^ Excretion io humans occurs from lungs (carbon dioxide and water ■. apourj, skin {sw^ 

:snd ihe urinary system (urine! 

©^ Tiie kidneys in the urinary system filter wastes from (lie bloud. I hey arc excreted fo* i 
ihc bod}' in the form of urine. 

©^ In plains, waste oases and Muter arc excreted from ihc slomnu and lent reels. Oth: 
waste products arc excreted alone with leaves, burf. etc. when tiles lull off. 

Some plan! wastes arc used in medicines and industries. ' j. 


f 

KEY WORDS 

■ 

Meristematic tissues: 

tissues which are found on tips of plants and made up of 
living and dividing cells. 

Piliferous: 

having hairs 


Confined: 

restricted in one area. 


Cuticle: 

wafer proof waxy layer of leaf etc. 


Parenchyma: 

soft tissues of plants. 


Semi permeable: 

that only allows selective movement through it. 


Atrium: 

small chamber. 


| Invading: 

entering. 
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r 


V. 


Sandal wood: 
Ynm: 


a kind t>f swe^t smelling woOC 
n kind of vegetable 


it; 



ri TEST YOUR KNOWLEDGE 


I 


A 


3. 

4. 

5. 

6 . 

7, 

S. 

9. 

in. 

n. 

3 2 . 
IT 

1, 

2 . 

3. 

4. 


Ans ’ r ' ■ Tvfi'Simns: 

Di .uih ill-. 1 in;|Hif L.UK e of irunspart of various materials. in the body. 

In v. h n v.. ij\ , re sylem and phloem importoni 1 ‘> r IraiHipwi in pl a,l,s 
Define and explain the process of transpiration. 

Hrlefh h ..■ rahi.-. diHuston, osmosis and translocation. 

Explain how lilt is transported into the plant.Draw a diagram to show the movement 

of water through roots ol □ plant. 

Which system is responsible for transport in humans? Name the organ * (Mi constitute this 
system. 

Define arteries anti vein'*. What is; the importance ol capillaries in the Crrct tin lory system ! 
M.imf the constituents of blood. Discuss the importance ol each constituent. 

Enlist the function?, of blood in human bei iilis. 

Define m eta ho ] i s m and excretion. Why is excretion important':' 

Discuss and draw a labelled diagram of the urinary system showing its varmtis organs. 
How do plants excrete \jrimis kinds of waste products? 

rill ill the Full Owing hlunks; 

Transport of nutrients in unicellular organtsms occurs by ... < 

A. B„ AB and O tire the four kinds of.. found in hitmans. 

3 it lower animals, excretion occurs by. , ■ from The body surJaee 

The human heart consists of....chambers 
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5. In p kmis. i nin$poil nf wytcr and numeral sail* taken place ilirougli 
transport of fi'dil ihruugh .. . 



b, The ... present in red blood a'lti transports osyteu l>\ t iniil>jtii nil 

1 t 


term 


7 , The mtain job of .... blood cells is lodeslroj harmful Pactenn 

ji. Osmosis in ihe nimcmcnl of. 

(j PI a 5 ma ey nt* ills „ ......,.. .pereem of oiw, 

]0 The urinary syslcm eonsiStS Of tw o .........■. a urinary 


l| reicii 


t 


a —. 


C. Write TRUE/FALSE for the statement given hclim; 

! DifiVSloJ food. Oilmen and carbon dioxide can pass lhrough (ho walls j_j 
of the capillaries. 

2 L rca is a waste product formed dnrfnfi llie digestion of (tiod. 


3. The wily funclitm of sw*ai is the esetetion cf waste products from 
the body. 


4. Plants eon vert waste prod ucis i tno sol ublr cmnpo unds a nd i lien 
excrete them 


s fn a healihv man. the heart beats abpui *0 times per minute. 

Dr Ght one-ivord answers of the following questions: 



I. Through which process. ts the food font the leaves transported lo all parts of a plant? 
1 Which efsslic is responsible for ihc transport of materials, in human body? 

J. fn hurnao heart, which chambers have thicker w r alfs ihc auricles or the ventricles? 

4 ^Tiich protein of red blood cells is responsible for the transport of oxygen? 


^ Volt do nol fail ill ev-'Crv time harmful haclcna enter your body because cerLain cells in I 
body can kill the bacteria. Name the cells. 



fi. Nome the tiny filtering tubes in ihc kidneys. 


=f 
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SW5 ftfjrij/rcf 1 of tftt fjidfvftfuar ^Ti , *njp° ff ^_ 


)■;, Choose 'isf :»pprii|>riati? rniswcr for the faliowmf' sloicmvnt*: 

] | hi ii|i Mi. I - -i rh;ii curry ik'o^y^L'iuik'Ll blood in [he iiunnin body liju, 

ji, nrtgrp^S h. veins, 

g, PfiptUftn^ d. any ol these 

2. Whii Si itf Lit '■ IS ! -j -1 uviihfc hir blond flatting? 

ji. t<L ',| hlmJnJ eii Its b. white blood cells 

si, litu-itjOylobiii ptaiejirtji 

* \\ hit 11 ’, i ■tJit- .i. i i;.'i ciuisitlerctf ns rtn organ ol' c:\crel ion in humans? 

a .,i ns t>. urinary system 

e, lifrtg'S d. uiHWf 

4 | n the i-mn n untun. syMiJITI, wjjjell of these, iri your opinion, Ji [he mosL iiUpwtWhi organ. 
Q. kiflmt-ys b- ureters 

c. Ufiliai} bladder d. urethra 

5, When feel your pulse, filial yon rtclnatly feel is bloodl rushing through I hty 
a. arteries. b. veins. 

C. cnpiliarics d. all oT these 

% 



Homework Assignment 

Prepare Q power point presentation or? the working of heart as, weft as transport of water in 
plants and deliver il in the etnas. 


FU M WJ T#i £ 


Stuffy about different blood groups and their donors and recipients Apply your knowledge 
to your classmates to find who can or cannot tfooate blood to whom. 
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RESPONSE to STIMULI AND COORDINATION If 

Multicellular organisms, both plants and anima s, have different organs Tor doing 
jobs. There must be something that regulates a : i these organs, for example, wheny&T e 
a race, your legs move (aster. Sul (he movement of the legs alone cannot keep you 
You need extra energy to run. Your breathing rale must go up because yo>u neei/ e 
oxygen for oxidising Food to generate energy. The heartbeat must go up as more^ n 
needs to be pumped lo take Ihe extra oxygen and nutrients to the cells. The rate of 
production must increase, so that Ihe excess heal generated may be lost by evap^^ 
Df sweat These process work together during the process of running and it 
coordination, in living organisms. tf 

Coordination between the different organs and systems is also necessary to enpe^ 
changes m our extern at environment. All organisms react lo situations in order to sir 
through proper coordination A situation that makes an organism raacl is, known i^. 1 
stimulus [plural: stimuli) The reaction to the situation is called a response. All orgsC, 
come across a variety of stimuli. Their reaction to the stimuli varies according to 
of the stimuli. However, even for the same glimulus, the reaction may vary fromlir- p 
lime and from organism to organism ^ 

Types of stimuli ^ 

Stimuli are of two types—external and internal. External stimulus is provNJ*^ 
rortmental factors, such as heat, cold, water, wind or other animals. For 


envi 

the weather is very hoi, it acts as an external stimulus for organisms to proteci thei^ 
from the heat. It could be due to other organisms also, The sight of a dragonfly P fC - 
a stimulus to a frog. Its response is to catch the dragonfly and eat it. The 
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E 


«/r - 5 


pi I ho dragonfly will be lo Cry to fly away to 
brotecl itself (Fig 3.1). 
jnU.'MiL'ji slim Hub arises from within Ihe 
organism For example, excess secretion 
bl hormoneir or enzymes and an abnormal 
[uric 6 toning < n ‘.ljitio organs of the body 
brovido n tern a I stimulus. 




.. „ -tk. of this Irofl fs lalry iq esfleh tfic dr^Qann^ 

™ 3 of (bedrwoo^La^^.v J n "? 

P*® ponses - rW onds to an external_ 5 lim U | USr For 

jr.i □ io tuvo main ways in which an org . j-esponse is (.he quick wiihora-v^l 

impln, rt you hcc' dentally touch a hot °hj t ' c ^ ^ ^ ot%e without thinking, 

he hand. This response is spontaneous an - ^ pf response is also caia ed g 

:h response is called an involuntary response-^ ^ b ac iiy it is burnt and take re 

lex. Thereafter, you will examine Che hand ^ This is called the modify 

in like putting it in cold water and aPP' ^ WJ|(1 thinking. 

Tii!.-.-- ,n ...nlimlsrV OnO Kiah^uini im Wei _ 


putting it in cold water ^Jlh thJnking- 

This response is voluntary an u cfjed dn-gfs behaviours. He ob^ervofi 

1890s. a Russian scientist named Ivan P*** * |Q waler This was a retie* re sporlse 

"hen a hungry dog smells food. its ,T,olJ, ^f , ncre ased P fod, ! c '”" '“ : ar, 

Eimulus was food and the r@sp° llbe j c g i^ias le d Ahc r ^ ,n . water*' mes . 

mem. Pavlov men a dell each time the dog^ niciul h began jo water when ^ 


mem P avlov rang a be,, -" ^ ^ t 

3 of the beU with food and respon e 
iditioned rpdnon Ik Alt 






F*- 


-fcfttiO (lremTQrf pf'Tnt 


itmioned response- 

animals, the responses are not alway^ 

'V visible in plants, They are quick 3 
only in a few plants such as the 
plant whose leaves shrivel up n " ® ® 

d.. Thp Kachnar plants fold their i® 9 _ _ _ 

evening and open up in I he morn jp^T/on between venous p 3r(s 

^nation in human beings carr y 0 ut coord 11 * 

3nts and animals, human beings a ^ d ; n ^[ioh, ttie n?JTS1JS 

>ody for various purposes. j g j a p of cClC,f 

stems in the human body carry C1L 

5 endocrine system- - " - 

systems work very closely 
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Spw^nl 
llH Li 


0enkji| 
nm <vdlii 

R!f.-,rehTi 


THE NERVOUS SYSTEM: The nervous system can be Ihought of ■ Ihe b<j^ 
cd mm Lin i cation system 

Following are the features pf nervous system. 

o It receives information from the environment 
and Irom various parts of the body, 
g IE records Eh is information and sends 
messages to different parts of the body, 
instructing them Eo perform certain 
functions This develops response. The 
nervous system consists of the Toll owing 
components: 

□ The central nervous system consists 
of brain and spinal cord 

□ The peripheral nervous system consrsts 
of nerves which link the centrar nervous 
system with the various body organs 

The nervous system (Fig. 3.3) is made up of 
nerve cells known as neurons. They are the 
smallesl structural and functional units of the 
nervous system (Fig. 3.4). Each nerve ceil 
consists of: 

□ the cell botfy or cyton. 

□ finger-like extensions arising from the cell 
oody called dendrites. 

G A long tube-l«ke part called the axon 
enveloped in a sheath celled myelin 
sheath 

Neurons are the longest cells in the human 
body They sre up to a few centimetres long. 

Neurons join together to form nerves. 

BRAIN AND ITS PARTS: It is a very 
complex and delicate organ. II is protected 
by the bony skull. It has three mam parts— 

Ihe cerebrum, the cerebellum and (he 
medulla oblongata (or brainstem) 

(Fig. 3 5). _ 


F*g 5.J Thfl human narvovs &v 


An •. Vrrnin,il 


L --* . Myelin ujvjnin 

F»g 3 4 Hii'iDftt d m'-.riji'i' lixrn I m iwicVCiuS 


Good to know 

The human being is made up of aboul 
100 billion neurons. 


CoTEt»tllum 


The s.ide view of human Drain 
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Conlmf find Cvorditldtior* 


Tlm.'.ij iliMurt ill rnginfis of 1P1G? brnin carry r?Ul tjalferanl funnlirmh 

Tin CL I ' HHLIMrThe cerebrum, the inrgenl pari of thn brain perform^ ihr- following 
' fundm-ns 

n n is mo budy's thinking and control centre. 

•M li rt.'f.i jives messages Irom I he sense organs and 
gives responses. 

i li r*n 111 rn 1 n rj'n.'mory and teaming. 


Hipr'iJ«-anj[mfl I£ ihe part of brain which Flores long term memory If it is damaged 
.onmlimv ir,> person s short lerrn memory <s lost ah or short limn, this means ev^ryfhing 
lie experiences, just vanishes nfier some time- 

i 1 ! “ R F B E l LUM The cerebellum i£ siluated towards the back ol the bra in. below the 

■ :;urubrum 11s funclions are as follows. 

□ H maintains ihe body's balance, 
p It controls and coordinates the muscles to perform vokmlary actions like walking, talking 
and feeding 

m I IE MEDULLA ORLONGATArThe medulla Oblongata forms the lower portion of the brain 
jl run rows down to join the spinal cord. It controls alt involuntary actions, i.e muscular 
hclions I li aL occur on their own. for example, the muscular aclivihos of the mternai 

t rgans such as beating of the heart. 

HE SPINAL CORD AND NERVES 

- The spinal cord ;s a tube-tike extension of brain and forms <he main link belween the brain 
£ and the rest ol the body, tt also controls reflex actions it is attached to the medufia 
' obrongala and runs down the middle of the back K is protected by the vertebral? of Ihe 
^ backbone Nerves branch out from the spinal cord to alt parts of your body They 
branch Out many limes forming smaller and smaller nerves, so thai every carcrr of the 
body is supplied with neurons 

.Messages I ravel from the brain, down the spinal cord, through the nerves to all parts of 
“tho body. Nerves that transmit messages from the brain to all parts ol the body are known 
as motor of efferent nerves. Incoming messages from the sense organs enier Jhe spms-f 
icord through the nerves and then travel up to (he brain. The nerves that carry these 
messages lo Ihe brain are known as sensory or afferent nerves Nerve? o? spinal cord 
and brain ore called spinal and Cranial nerves respective Ty. 

The sense organs 

, Information aboul the environment is received by organs called receptors Humana have 
five receplors referred to as sense organs—eyes, ears. nose, longue and skirt- Each 
-sense organ is designed Id receive a certain kind of stimulus. When a sense organ receives 


■^Six 
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Control fir. 


a Stimulus, it sends an impulse to the brain. The brain interprets this impute t You c- 
see. hear, smell, taste or feel your environment. 

T HE EYES: Eyes are the organs of sense 
of sight.. Eyes have a complex structure. 

The lens in the eye forms an image ot an 
object on the retina. The retina is a sheet 
of light-sensitive neurons. When they get 
stimulated by light, they send impulses 
along the optic nerve to lhe brain that sees 
the image. Fig. 3.5 shows the internal 
structure of human, eye. 


Cornea 


T-h^b- 




rl|» 


Hya 


- Pl —£. Th c“^<e | iiai S tftj C ( U r, 1(j | | 

THE EARS: Ths ears are the organs of hearing. The neurons in ,Z 
sound waves and convert them into impulses that travel to the J me " ,P " 5r ear 5 re ' 
these impulses as the sounds you hear. Different sounds p fod ' ™“ 1 ' Tl » brain int.,'® 1 ' 
in the ear. ^ d,lter *’t VlbratiJ^ 

Ears also play an important role in maintaining the body b j-^r ^ TlBt f 


C ^ ular ^n 3 , s 


Outff r rar 


Stifirti, 


Uh Qcktia 


miTusr 


ear 


Eus t3?h 


tfd- 


3,7 The internal 


THE NOSE; The nose can detect smell 
Smalls are actually chemical substances 
that diffuse through air. Nourons rn the 
upper part of your nose detect these 
substances and send impulses to the brain 
The sense of smell in other vertebrate 
animals such as dog is much highly- 
developed than humans. 
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Contr&f ontt C Ciotdination 


i hVi i 1 I hi. .ilifiii rinr| hjHir.ii^rft (jl h*mi' wgflns ol IKws +iLrjwuari ritfyc i'jd sy&njm 


Organ 

Location 

Its parts 

Functions 

brum 

in the skull 

cerebrum 

If conlrols your thinking, hearing 

Smelling, memory and learning. 



cerebellum 

It controls muscular coordination and 
balance of Che body. 



medulla 

oblongata 

H controls involuntary muscle movements 
like breathing and heartbeal. 

spinal 

cord 

aU.Htned to 
mednlta oblongata. 
Lind runs through Ihe 
vertebral column 


II connects ihe brain to the rest of the 
body. It also controls the reflex actions. 

nerves 

branch out from 
sninai cord and brain 
to nU parts of ihe body 

sensory or 
afferenl ne^es 

motor or 
efferent nerves 

They perceive stimuli and transmit it to 
the brain. 

They carry messages from 
the brain to all parts of the body. 

sense 

organs 

different 

location 

eyes, ears, 
nose, skin, 
longue 

They provide information of Ihe external 
environment. 


THE TONGUE: The tongue is the organ that 
helps to detect tasie The tongue contains 
elongated cells called taste buds. They help 
to taste the tour basic lastes^sweel, salty, sour 
and bitter. Each taste is detected by different 
taste buds located at different places on the 
- surface of the tongue 
f 


i. 

j ■ 
i 
*. 

s - 


- 


ci.njr-f 




w 

Sun 


S^H*l 


_Fiy 3-9 Oi 5 .lnb.jlion Ql taste fiuCE D"; Hv* Icngiiw 


Good to know 

It was previously thought that sweet, sour, bitter, and salty tastes are felt at different 
pj&ces or tongue However, recent studies have proved that tongue can feel all these 
tastes mors or less equally, 


THE SKIN: The Skin is a sense organ that responds In five different stimuli, They arc much, 
pressure. pain h heat and cold. The neurons in (he skin are not clustered iogether Into an organ 
as in case of other sense organs. Instead, (hey are scattered throughout the sfcm. They 
therefore, called free receptors. When the sensory neurons in the skin are stimulated, an impulse 
is senl to the brain. The brain then interprets the impulse as one of the five skin sensations, 

--^41^- — 
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Con fro/ and ■■■rdim 


the enuocrjne system 


The coordination which is carried o^t b 
endocrine system is called chemical cq 
ordination because it is brought aboul by 
chemicals called hormones. 

The endocrine system consists of a number 
of glands which release substances called 
hormones into (he blood. Hormones 
regulate many functions in the body. Each 
hormone is required in very small quantity 
and has its owri Specific fund ion. Hormones 
control growth, development, behaviour 
and reproduction. Glands that produce 
horrrtones are located in various pads of 
the body (Fig 3.10). There are nine major 
endocrine glands In human body. Some of 
them are as follows: 


f 

\ 

J 


£ 


A 


F’lhntipy gUinU 


1 hyi aid and 
I .M,ilhymd 
cifctnidP 


I, 

A 


7- 

l 3- 1ft 


-AiifaiMl cjlnn 


- nnncrc-its 




Ovary 


Til 1.1'S- 


r iif 3.T(1 Thr Grmfcxjifw s.yslnm In humpiffi 


Adrenal glands secrete the hormone 
adrenalin when a person is angry or 
afraid It prepares the body to fight or flight. 

Pancreas secretes the hormone insulin, which regulates the amount of sugar in t 
blood. 


Good to know 

The name endocrine means ductless . This name is given to these glands because 
they release their hormones directly into blood without ducts or lubes. 


Coordination in plants 

plartls do noi have a nervous system and coordinalion lakes place only by means 0 
hormones. Therefore, it is caflerf chemical coordinated For exampie, the branches ir 
trees grow in such a way the! (he form or the shape of the Iree is maintained. Thi![ 
coordination in growth is brought aboul by various .hormones- eaJled phyiohormones 


| A)\C T 9 V 9 T Y T/WE/Jo show that stem grows towards tight „ 


P/ace a potted plant near an open window through which light is coming in and observe 
it after a few days. 

You will find that the stem bends towards toe window which means towards fight (Pig. 3. 9ih 


■^I^- 
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, UNfT-3 

This movement occurs because of hormones 
called auxins The common plant hormones 
and their rotes are explained in Table 3 2. 
One kind of plant auxin si i mu lutes the growth 
; or cells, IT a plant gets light from only one 
side, the auxin moves awny from the lighted 
side of the stem 


Confrd/ and Coordida*^ 17 



Fig. 2.11 piaiils grow to^amda llyhl (phBintrDjJiSfn] 


i,i‘?|i-i ;j.2 f'ignr hnrmanes ana VictrTuncUwig 


— —-——- -— 1 

Ho i 

" 

Functions 

auxins 

, 

stimulate growlh 

cytokinins 

stimulate cell division 

gibbers) II ns 

stimulate growth, stem elongation, germinalion of seedr*, etc 

ethylene 

stimulates fruit-ripening. root formation, etc. 




, The concentration of auxin increases on Ihe shaded side of the stem. This causes the ceils 
lo grow raster on Uie shaded side than on the lighted side The unequal growth rate causes 
the stem io bend towards Ihe light. This behaviour of plants to grow towards light is called 
phototropism (Fig. 3.11), 


^ In a plant, the shoot always grows up, while 
the rout always grows down. You dan lest 
Ihts by taking a potted plant and tilting it. 
You will find that after a tow days, the stem 
a Changes Its direction to grow up whereas 
'Ihe root changes its direction so grow 
downwards (Fig. 3.12), This is called 
j- geotropism. It is affected by the gravity of 
r the earth and is also controlled by auxins. 


(AiCTIVITY TIME! 

s\ 


Take a flowering plant growing in a 
pot. Place the pot sideways fora few 
days You will find that the stem of 
the plant bends and grows vertically 
upwards. This shows that the stem 
always grows vertically {Fig. 3.13), 



Scanned with CamScanner 































































UNIT - 3 


Conttoi anti : 

- - 


LOCOMOTION (MOVEMENT) 



Animals move about mainly in search of fooc and shelter. Plants manufacture a 

food, and hence, they do not have to go from place to place lo procure it, fr| V 


Movement In plants 

Unlike animals, plants da rot move From place lo place using their muscles. However 
organs show different types of movements as responses to different stint u 


□ 




Y °U ha^ 

already seen movement oE the stem towards light, root towards gravity and 
from gravity. Such a response, which a plant makes to an external stimirius, si |- t as |. 5 
gravity and water is known aslropism, Wti 


□ The stem of a plant is positively photovropic. 
i e It grows towards light. The root is negatively 
phototropic i.e it moves away from light. 

□ The root is positively geotropic, i.e. it grows 
towards gravity. Stem is negatively geotroptc, 
i.e. it grows away from gravity. 

O The root grows towards waler.. i.e. it is said to be 
positively hydr&trepie 

There is another type of movement in plants. The 
leaves of plants like Qxalis or Clover open during the 
day and ctose at nrght. In some plants belonging (o 
the pea family, the leaflets open during the day and 
close at right. This type of movement is known as 
sleep movement. 

In some insectivorous plant, like pitcher 
plant, the lamina af ?eaF is modi Tied into a 
pitcher like structure (Fig, 3.16). The lid of 
(he pitcher moves on touching to close it 
Movement in plants is, however, slow and 
cannot be easily seen 

Movement in animals arid other organisms 


NetjaiKcly geolrofwr nuwemii- i 



Si' 




Pwihvely f |rn i m - ,- mnvr.rn,^ 

Fi_ .■- i„ □iNBne#M.tiu>wi , 'ii«nl& in. pilnrris 

_:h 



F ifl 3 l£ Leaves Df Etovfei' plan: (Jp&e 3l n 



Fig. 3.16 Pile!nor dIewiL 


Movement in animals is faster and of many different types. Animals possess two kinds « 
movement—toco mol ion and movement of body carts. Locomotion in animals help then 
to find food and shelter, lo shift from an unfavoi.rsbfe environment to a favourabk 
environment, to escape from predators, lo find mates for reproduction and to find suilsblf- 
Places For laying eggs or giving birth lo babies and rearing their young ernes. 

Different organisms use different organs for locomotion: 

□ Amoeba moves slowly by exlending ore or more pseudopodia from its unieellulj 
body. This is known as amoeboid motion 
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•rtECStUm^tr 


UTJirxXjiz 


cE.' 


-^- r — 5S25EE223b 

Fig. 3 IE Muscular mo lion in an earthworm 


□ Patumoct'ifn uses Ihe cilia present on 
its body for wimmlng in water. This is 
known as t liary motion. 

□ Eugiu r m ho: .1 long thread - like structure 
called (!;■':■ Hum which it uses for 
movem^ir this is known as flagellar 
motion 

o Most - mmals use muscles or both 
muscle.-- and i ones for locomotion. This 
type of motion is known as muscular 
motion Th'-. earthworm alternately 
expands ■• ivJ contracts its muscles to 
move 1 , ■■ aid ‘Tig, 3 . IS). II has stiff hair- 
like ;.!(![• ;iun'i- called setae to grip the 
ground and enable the expansion and 
contrr,- jr A the muscles to move its 
body forward 

Animals such as insects, crabs and 
spiders have jointed legs. They are known 
as arthropods, They have a hard and 
tough protective covering over their body, 
known as an exoskeleton, The body 
muscles are attached to the exoskeleton 
and enable movement at the joints. Flying 
insects such as mosquitoes and 
houseflies have wings to fly. Muscles 
attached lo the exoskeleton control the 
movement of the wings. 

The vertebrates (he, the animals 
with backbone) including humans 

use muscles and bones for locomotion. Vertebrates have a hard skeleton inside (heir 
bodies called an endoskelefon. It is made up of bones. Vertebrates also have a well 
developed muscular syslem. The fish uses fins and tail muscles to swim. The snake 
has no legs, yet it can move fast, It uses its scales and ribs to crawl. Birds use wing 
muscles to flap their wings up and down to fly, Similarly, humans use their limbs and 
muscles for locomotion. 


Fig 3.19 Locomotion and movem-enl n hymgns 
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C&nteaf ;■ iif Co ardi n 




' ftave sigpped Hns senhs a message to ibe brain thal your are stilt $fnntut\y i i'Dm?ver. yo^ - / 
ayes report £0 the brsm that you have stopped 1 The confusion created m ifn t min teact s f D 


a dizzy testing. 


KTR 


Let s work tn team! j . 


Teacher's corner 


Office students rnro five oronps Earn group -s m defiver 
a poiywrpolftl pmseefai^on a hoof any one sptisp Qjnjap 
of rurrar- body, describing its working imc? related 
diseases 



Deliver a mullime&P r-onentatit, 
I in tvhrc/t r;)fomi Student s -about Jr, 
rettex at Irons of fT human Jjn3, 




KEY POINTS 


llvrc is ;i tisT nT Ike* jtuintt to rfmi’mbi'r: 

A iltuafian [hat tvukrs Lin oreanisoi react is known nv .1 shmuhis. ! he re;iCt inn fn dir 
situation v- united a response, ITlC two main kinds nf response^ are re Hex liehI inmdr'ied 
Siti:ltuti .ire of two types— external am! internal. 

(F^ The life activities Ol animals arc coordinated In the nervous system atl(i trie endocrine 
system. 

©jv The human nervous system consists af brain, spirtat cord, nerves and :he -sens? 
organs. The sense organs provide infmiiUittoru the brain COlUrnls all the InncttOiu 
nf the body, and the spintil cord and nerves transmit messages to lieW from ihe bruin ; 
The nervous system is made up nl nerve celh called neurone i 

Tllf hormnnes secreted by ihe glands of lhe endocrine system control grmvtll, developniCUL 
behaviour and reproduction. TEiis Coordination rs called chemical coordination 


£5. in phi ms. coord in a 1 ion rakes place only by hormones. 


Movement m plants is. slow. ;tntf occurs in response to Eight, gravity, elc. 

.1 nloehit. Purumecium and PuglCrtu move by means of pseudopodia, cilia and Jlsgclla. 
respectively. 

Most animals Lise muscles, or muscles along with bones for movement Their movemcni 
ts known as muscular movement. 

Cv. in humans, the skclcion moves at ihe joints with the help of muscles. 


*■ 


KEY WORDS 


Stimulus: a change in anvironmenl that causes a response. 

Coordination: the process gf working of different body parts together for 


■/JiN 
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Control and Coordination 


r 

specific purpose 

Peripheral: 

S i.J rro u ridings? sideways. 

Optic: 

related to eye. 

Impulse: 

something that causes something else to happen, 

Retina: 

the in nermoSl sensitive layer of eyeball. 

V 0 J 11 ntnry: 

under body's control. 

Involuntary; 

done without conscious control. 

Photo! roplc: 

moving towards light. 

Geotropic: 

moving cowards gravity. 

Pseudnpodiai 

3 finger-like projection in Amoeba that he ps in locomotion. 

Cilia: 

imy hair-like structures that hetp Paramecium in locomotion. 

Flagella: 

tong thread-like structures that hetp unicellular organisms in 
locomotion 





TEST YOUR KNOWLEDGE 


S.. Answer these quest funs; 

Use :m cs ample iu JUcujs the importance of coordination in human body. 

Why in ihc nervous system rcenirdL-d the communication system of the body? 

Wlut arc lire different pans of our brain? What function# does each perform? 

Wliai is the main difference between Hie skin and other sense organs? 

Wh„i aft- hnwKi? Name some fmpon.nt plam and human hormones and their functions. 
Wlial do you know about photoiropism and gentropism in planes? 

What is ihc difference between cndoskelcton and ^oskdeton. Also give example, 

Whal arv Ehc movements in Amoeba, Paramecium an d Eugfena catlcd* 5 
k FiH iii flie following blanks: 

TFit two types of stimuli are ,„ L , Li ant i 

-LI LJ LJ. . ST . ... W «i P1 . T , rl rllllllJa _ 

rhti .*.nerves carry messes from the brain to other part# of rhe body. 

3n planes, hnrmoues called -—.. regulate growth ib.it eaujsr movement. 

flic stem oT a plant is ..photoiropie whereas the root is.... 

photo tropic. 


47 
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5r Mi. vt ilk nt in human body occurs when.______ pull on 

Impulses from ihe eyes g n io Lite bruin ihmugb kite .. 

,*. Till l .1 .1 iilI> cit ihe endocrine system, scen'ie subsume es culled. 

s X biveme tu oeeurs ut jninis ,1 Uv , q Cimlrac[ u, n a11 j expansion of. 

9. A skeleton is made of.. 

C- ^ rile ! RUE/FALSK. which not is possible lor die given 

statements: 

In plants. eourduuikm is carried nut hy the nervous system 
The skeleton also Kelps m the movement of die body. 

The nervous system is made up of mil lions of nerve cells, known ns 



non os. 


1. 


J. 


neurons. 

4. In formal ion about ihe cm. iron me ni ls received by organs tailed hormones. 
5 The tongue contains elongated cells called tnsie buds, 

p. Give one-word answers of llio fulowing questions: 

L 

■> 



3. 

A 

5, 

6 

7. 


In animals, does the nervous system LiK<rnc tarry out the function ot cooKlin&iion ainSq ac 

W|i?da kind of Sjpediliicd cells arc the brain, Spinal told and nerve-- Hade up off ^ 

fm 

Which pari (if the nrnmis system is protected by die vencbrQC of tile bock hone? 

Which pari of ihe nervous system controls reflex actions—brain ur spinal cord? 

K a condLiioned response inherent or learnt? 

Which pan of the nervous system contains the brnin nndl spinal cord 7 
Which sense organ has; sensory neurons scattered all over the body surface? 

S Which pan of the nervous system generates the response in a reflex action? 

9. Kamo the planl movement win eh is performed as a response to the stimulus nf light. 

Ifl, Name ihe organs of locomoliion in ihe following: 

a. FKh b. Birds c. Frog 

d. Amoeba e. Snakes f. Paramecium 

Eh Choose the most ikppruprmtu answer for the fbllo winging statements: 

!_ Which of the following can be i bought of as (he body's comm uni cation system? 

j. digestive system b. excretory system 

c. nervous system d. circulatory system 


/JaV 
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UNIT • 3 


Control Bttcf Coordination 


* Wlnclt iU'lilt rolki^ Pfl^ fruit riptrjsinjj;V 

i.L jlim 

C. l-> ip‘f min . 

. Wludi 111 rliL lolNuviuy is imt an endocrine gkmiJ? 

i i k i dn el 
C. |HlII l i CLij, 

[ Wlnrh >il tiir pIIltwih^ i” mol u plunl humionc? 


ji. illl\ in 
e tySnkirlitl'- 


b. jr r b he r c I1 i ■ 
rt. ethylene 

h ihyroitl 
d, testis 


b. y i bbe ro f f i n* 
d. insulin 



Homev. r o r - A ssignment 
study and met r- hi list of animate With extraordinary sense of smell and hearing. Explain their 
abilities with ti-X&mpfe*. 



Chech. resuonse time 

You know that signals from your sense organs reach your brain. When the bratn wants 
some action to be taken, it sands an instruction to the muscles. Sometimes, you need to 
move very fast for example, to avoid o stone thrown at you , or 
p catch a baft. Some peopte have fester responses then others. 

This simple experiment witt enable you to study the response 
time of people. The response time is the lime he^tveorc sensing 
something and beginning to move. 

/our wfII need- 30 cm ruler 
J rocetfure: 

3 Use the mbh marks. Hold the ruler from the top at the 12" 
mark Ask e friend to keep his thumb end forefinger about 
1 cm apart in level with the bottom of the ruter at the Q* 
mark Ask the friend to concentrate on his hand and to grip 
the ruler as you release it. 

3 Release the ruler suddenly As your friend grips the faffing 
ruter, note the inch mark nearest to his forefinger and 
thumb This gives an idea of his response lima The closer 
the mark is to 0, the foster is his response time. Perform 
this experiment three times end find the average score. 

Find out the response time of your friends on this at Q-i2 
scale 


/ 49^- 
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Reproduction an Gro 


Lcunihiv Qb}uU Vis 

\f. ihf n tl (if this ttoil, shntam should be able m: 


- unJi^sUnd imJ kiltie r;pn>Jii, turn ^nJ its type? 

" List dirTL'nfOL nuKti’:-. uJ tv jip.id 1*1,111,1:1 in plijlis and ,m:m:iJ' 
uiulL-rsLind KiitodiKiinti \n hurn^h. 

0 inHk r r\t,uuJ .ind dctine- -ruwih 



All living things ultimately die. All of Ihom have Ihe ability la produce? young one- r , 
own Rind This process is known as reproduction. It is because ol reproduction hj 
continues from generation to generation. \ 


AH the systems of living organisms described so far are essential for life. If one (jJ 1 
were to stop working, the organism would die. But the reproduc^e system is notnr^ : 
for the organism lo slay alive However, without it, the organism cannot produce 
and, therefore, cannot continue its species. Thus, reproduction is the means of the bit* 3 
of a species. 


REPRODUCTION 

There are several methods of reproduction in nature. Some of them are given 


D 

D 


Some animals produce babies. 

Some animals lay eggs from which 
young babies are hatched. 

Some plants produce seeds which 
germinate to produce new plants. 

Some new plants are produced by 
bulbs.leaves or tubers. 

In Hydra, the offspring grows out of 
the parent's body. 

An Amoeba s?mp)y splits into two. 


c 

V E 



Fig. 4 . 1 Animals and liw Bafrios J 


In general terms, there are two methods of reproduction:(i) asexual repro^ 
(ii) sexual reproduction. 

(j) Asexual reproduction 


parent, ij 


Asexual repreducHon involves the production of new organisms by just one ■ j 
not re Quire two opposite sexes. It is mostly found fn unicellular organisms as w | 
lower animals and plants. There are many forms of asexual reproduction. Sotf* j 


types of asexual reproductions are discussed below, 


FISSION; Fission refers to division of a cell into two parts. This is the simplest] 

-^-- 
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Reproduction and Growth 


reproduction and is seen in single-celled organisms such ns Amwhn (Fig 4 2s} 

Parrifflor.tifin fFE(j 4 ? hj In binary fission, the fully grown parent cell splits into two 
sites producing two new colls. 




Fir; j 2 Tilt pfott?i4 bVkary frisiun 


~- 




-a r. 




t< e.> p Bm(J^Lr.'T. 


: 

1---- 

Jjjrrng bif ■; , fi sion n Amoeba, the nuefeus first divides mlo two equal parts. The Cytoplasm 
iso rJ-vir■■■ - rnto iwr. pare each pad containing a nucleus The twG daughter Amoebae. 

'lus Firmed rfraw and attain full si2e before sptiitrng again. 

.. 

fametir- , Jui ig unfavourable conditions. a protective coating called a cyst develops 
found the cell The cell divides within ihe cyst to produce many daughter cells. When the 
ysl breaks, several colls are released at once. This is called! muitfpie fissions (Fig, 4 3} 


Fig 43 TIid procfr&s of rtig^oro haaicins 

SAGMEftlTATiON: During fragmentation in some organisms such as the Spirvgyra faJga) 
a flat worm, the organism breaks up rnto two or more fragments after maturation, (Fin 
J) These fragments then grow into new individuals. ar 


jr »3 4 A Fragjng^rflfiftTi j n Spiregyrs 

^51^ -- 


Scanned with CamScanner 





















































UNtT - 4 


Reproduce 



BUDDING: Lh budding, a new op nanism grows from the parent organism n _ 

butb’like projection called a bud. ll grows and may eventually break away 1 1 r.: B l 

and Hydra reproduce by budding In yeast, a ItUie cytoplasm acc uni inning \ n r?1 
sniall growth at one ond of the cell and a bud is formed The nucleus divides j n | 0 ^ 
of them enters the bud. In yeast, bud formation occurs rapidly Ip form -i chain 0 t° 
cells, if the supply of nutrition is enough (Fig 4 5 a). ^ 

ln * Hydra, a bud appears on the body wall which grows mlp a full Hydra in □ day Q 
and separates from the parent {Fig 4 5 b). r ^ 






IVtTY T t M £ 1 To observe budding in yeast 

Purchase a packet of yeast powder and take about 10 g of yeast. Take warm wafer 
beaker and dissolve a spoon fuf of sugar in it. Pul the yeas! powder in the beaker, 
the beakar in a warm piece. After about an hour, put a drop of the solution on a 
and observe it under a microscope. Can you see buds formed on the yeast 

fn corals and sponges, buds do not separate 
out bul remain attached to the parent organism 
They grow to Ml size and reproduce again and 
again producing a colony, 

REGENERATION; In regeneration, an entire 
new organism can grow from certain pieces or 
cells of the parent organism. A small tissue from 
the body of Hydra cart develop info a new 
organism. A ffatworm can be cut into many 
pieces and each piece will grow into a complete 
flatworm (Fig. 4.6). 

k —^2\ 


Bud =■ 


3 Veast 


1 




4 5 Buddies 


ti Hy&B 
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Reproduction and Growth 


Some tower tin in ois such ns starfish have the abilily lo regenerate Che lost parts of their 
bodies, 

SPORE FOP-"' riON: A spore is a tiny, 
sph erica], unicellular body protected by a 
Ihick wn 11 ll grows inro a new plane when 
eondicions nre tuvoLirnblis F^snls of lower 
orders, sir.h as mosses,, ferns, moulds etc. 
reproduce by spore formation Bread mould 
that can often hr ■ ’fn growing nn rnorSf, Stale 
bread, grows wh r, n spores settle on the bread 
Higher enimnh, ywnoraNy do hoi have this ability. 



ii, A G V t 7* $ fVT Ir f To observe spores under a microscope. 

* Take a piece r. ' bread and sprinkle water on it. Keep the breoa 
in a warm, if-.., place Keep sprinkling water on if to keep it 
moist, Ohs:-: . after two days. Con you see mould growing 
on it? Obse e the shape of the mould with a magnifying 
gtass. You ■,v i '- fine threed-hke projections called hyphae 

and tiny tun. , structures that contain spores. C&refuiiy 

take one of these with the help of twee nets end place it on 
e glass slide. Cover ,/S with a cover slip and observe it under 
a micro scope You wifi be able to see tiny spores. 

1 -• —V- r 1 —*A ■ 

• » Tv 

■ a-- * 

* VK J* v .1 

Fiq «i.fl rung.^l spores jndtr ' 
microscope 


i VEGETATIVE PROPAGATION 

When new plants are produced from parts of the mother plant, such as root, stem, 
*or leaves, without the help of any reproductive organs, it is known as vegetative 
- propagation. There ere many plants like cacti and strawberry ptents that reproduce by 
growing new plants from the single parent only. Some of them ere discussed below. 


Potato is an underground stem tuber. 
When it is cut into pans and planted in 
the soil, each part with an 'eye' develops 
into a new potato plant. Each eye is 
actually a bud which develop Into a new 
plant under suitable conditions. 



New jjianls are ateo produced by parts of underground stems in ginger {Fig. 4,10 a}, 
and from bulbs in onion (Fig, 4.TO b) f lily and tulip. Bulbs are underground stems 
with (hick leaves. 
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In some plants, such as strawberry and gras&es. 
the main plant sends outside shnots which have 
buds (hal g^ow into new planls {Fig. These 

shoots arc called Turners 

New planls are also obtained from leaves, 
roots and shoots of some fllanls The .eat of 
Bryophyttum has many buds on its margin i f jg 
4.12)- These buds give nse to new plants. Sweet 
polalo is grown by culling its swollen roots irto pads 
and planing them m ihe so I In money plant, new 
plants can grow from shoots of the aarent plant. 


Mffw plant 

Fiij. & U. Srjotryijm r«if 


F15 (1.1 3 MtD'iBjy P^nl 


ACTIVITY TIME! abserve vegetative reproduction fn money 


Take a small piece of the shoot of a money plant. Plant it in soit in a pot. Observe £jt 
growth. • v 
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In GfadiOfus. the stems ere ^liorl and swollen 
with stored food i hey are called corns and can 
be separated From each other to form a new plant. 

In plants, cells rd nnly n specific tissue can divide 
and therefore, growth occurs only at ihe places 
where such a tissue is present. This tissue is 
called merislematic tissue The parts of plants 
lhat grve rise to new plants contain mfenslematic 
tissue. 

Artificial rncr ' - of vegetative propagation 

Vegetative ri.'prrjrln Hon offers several advantages. Therefore. several artificial methods 
have been dovolncioif for vegetative reproduction These are commonly used lo grow many 

1 plants from one ■ ani l he process of growing new plants using artiljcial methods is known 
as artificial propagation Some of these melhods are discussed below 

B GRAFTING 

^ThiS method is l. r uiionly used in horticulture 
■to develop new varieties of fruit plants It 
consists of keeping a twig or bud of one 
plant [celled ihe scion) over ine cut stem, 
of another plan I (called Ihe stock) and tying 
them up together. The stock should have 
rin extensive root system Linder ihe soil The 
tissues of tho slock and Scion join together 
to form one plant. The stock supplies the 

I essential nutnenis lo the scion (Fig A IS), 

■ 

This method helps to develop new varieties by combining the features of two plants. For 
example, a high yielding variety may be grafted lo a disease-resistant variety in an effort 
to develop a new variety with both characteristics. Many new varieties of mangoes have 
been developed by this method. 

CUTTING 

in this method, a healthy young branch of a 
plant having leaf buds is cut off and planted 
in moist soil. The culling develops roots and 
- grows into a new plant. This method is used: 

1 to propagate plants like rose, bougainvillea 
-and sugarcane. It allows many new plants 
lire be produced from a single plant without 
waiting for flowers and seeds. 


F-ig. 4 it Tho process ar graH ng 
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LAYERING 

A young branch is Peru towards (lie ground l 

and covered oy nidisl soil. After some Eime. U 

roots. Jeve op tram She covered pa«1. v his is 
called a layer The branch can now be cut 
and mane to grow into a new plant This 
method is ia.lec 'ayenng and is commonly >' 
used by gardeners to develop plants such as 
jasmine (charneli), roses and bougainvillea 

ffi} Sexual reproduction 

Most animals and plants reproduce by sexual repfod 
occur, 3\vo p 5 r ents. one male and (tie other female, a 
one reproduct\e cell or gamete. Tbe male parent P r 
oar#nt produces uie ngg or ovum. The sperm ard ovun 
This process of fusion of (he sperm and ovum is 
is (he first cell of the new organism. II ^imu 
changes over g period of time to form the \ 
hew organism. In humans, both male and 
female have a different reprbduclrve 
Systems, in males, the reproductive organs 
are a pa r of lesEes. They are located outside 
the abdominal cavity in a sac calied the 


roC !iiCtion 
■ nt product 
d the fema 
t the zy9 01 
The ^y9° 


A :• perm 


Aj' egg 


FflflSiecI egg 


proper fertiiation , n hij.-ian baings. 
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elephants and cow:-. usually produce one egg at a lime Cali, dogs and rabbits produce 
more than one egg al a time Hence, more babies ere boro to Iti^rr. at the same time, 


SEXUAL REPRODUCTION IN PLANTS 


] 

j 

l 

A 

h 

it 

* 


The parts oi - 3lower 

In flowering plants, flowers are the organs of 
sexual reprodyclrrin. There err- four parts of a 
flower These arr- ?he sepals rbe petals, the 
stamens, and lho carpels They are arranged 
in rings, one inside? thr-? other 
The sepals proi-ec: the flower when il is in bud. 
They are usually green and leaf-like 

The petals are often brightly-colored and 
scented There may be 3 nectary al Che base 
of each petal which produces the sugary neclar. 


Sli.q-r.ri- 



Ovule Of \ 
09(1 CB 


StPLI 


Fig <5 2L 1 he (arts, of a lypoca? 


le 


I 


The stamens are male reproductive organs Each consists of an anther which contains 
pollen grains and a stalk called filament, Pollen grains contain the mate sex cells. 

The carpels are the female reproductive organs. Each carpel contains one or mere ovaries 
rn whfCh the liny ovules or egg-cells are found An ovule Curilains the Female sex cell and 
each ovule nan grow into a seed Above the ovary there is a narrow stalk called the style 
and this ends m the stigma The stigma is often sticky, so that pollen grains can slick to it 


Some flowers contain both male and female reproductive organs, for example, apple, 
sweet pea. chjna rose, etc. They are known as complete flowers or bisexual flowers. 
Complete flowers have stamens, pistil or carpels petals and sepals 



'* Other flowers contain either .male or 
1 ! female reproductive organs I e. 
' stamens or pistil, for example, corn and 
papaya. They are known as incomplete 
flowers or up, sexual (lowers (Fig. A 21), 
The stamens have anthers which 
contain the male reproductive ceils 
called pollen grains. These are 
surrounded by a tough protective coat 
which saves them from drying out, The 
female ceils are the ovules present in 
the ovary in Ihe lower part of the pistif 


Scanned with CamScanner 
























The poFfen grains are Richer carried lo the stigma of (he same fldwer (self-poltinatiotij: 
of a different flower of the same kind (cross-pollination; (Frg, 4.23}. Cross pollination a 
take place jhrough insects as weii as wind. 

CROSS POLLINATION BY INSECT: 

Insects, birds and other animals help fn cross- 
poilination of flowers, trisects are attracted 
by the colour and scent of petals. They coiled 
nectar from flowers. PoJJen grains from the 
anther stick to the insect’s body. These grains 
gel rubbed off when the insect visits other 
flowers for nectar. 








Fig A.“M Dross pall notion t>y pn inSflcl 


h’epr,., ■ and 


t/Ntr - 4 




SliiiM- ,i 




_ 

" 


Sly* 


C .nrp^l ! Pir.hl 


LV.sk)::- 


. - Q^.iry 


Pelal 


Fig J 22 SinjfUirc ol f s-*™ 


or carpels. Fig. 4.£2 shows a section of a bisexual flower. The parts shown are found 
mosi flowers. 


Pollination 

For fertilisation to cccur, (he pollen grains must First be transferred rron, ■he 
(he stigma of (he pistil or carpels. This is called pollination. JL occurs ■■■itli the hi - ?? or wim 

——3 


water and insects. 


Self- ^ 
Pn-'.^ghon ™ 


Cr^s- 
Pti’l ■!■>:► ;f| 


Pip 4.23 Typos ofpoihnal-OTI 
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Good tc 

Neclar ps a siy ir rich liquid produced by plants in special glands called "nectaries 1 
These ncqfari ire found eilher within or outside the flowers. 


CROSS POLL I' 1 ION BY WIND : Wind can blow pollen grains from one flower lo the 

stigmas ol olher Ho-wars [Fig. 4.25), Such 
plants have: flow- with small petals or with 
no petals al nil 11 ;y also do not produce 
nectar 

In the absent^ ■■ • -roe petals, (he anthers 
and pistils are c • ■ t h> the wind, making 

wind poHinaimi. -acier Corn, wheat and 
grasses depen «n wind pollination. 

Fertilization in slants 

The stigma of earli flower seer el es a liquid 
containing sugar fh : pollen grains respond 
to this liquid and start growrng. However. 

I he pollen grain, starts growing only, if Ihe 
liquid is produced by a flower of its own 
species They do nut grow if Ihsy land on 
the stigma of a flower of a different speerss. 

After pollination, a thrn tube grows from the 
pollen grain called the pollen tube down 
through the pistil It grows until it reaches 
the ovule and enters It. Two male nuclei 
move info the ovule and fuses with the eggs 
to form I wo zygotes (Fig. 4.26), 

Seed formation 

After the formation of the zygotes, the petals, 
sepals and stamens wither away and fall. 

Often the style and stigma also fall. OnFy 
the ovary remains. The ovules in the ovary 
contain food. The zygote uses this food and 
begins to grow by cell division and after 
sometime, becomes an embryo Meanwhile, 
the walls of the ovules develop hard layers 
and change into seeds, Each seed consists 
of a young plant with stored food sealed 
within a hard layer. 


Pollen 107*1 n 


Si 


!jr*ia 


Pollen lubp 


tub# 


T jbfl nucleus 




Ovule 


|, i,| 4.20 FQrtiliZflUfln irt a flr***r 
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Fruit formation 1 /T 

As the ovules change la seeds, the ovary 

begins Id swell In time, it becomes a fruit 

So, a fruil 15 actual ly a developed ovary Sbi te 

fruits, such as mangoes end apples, are sweet ■w fc _ 

and juscy. Sometimes, they become hard arid 

woody forming the shells of nuis. A fruit can 

have one or more seeds inside ihern. p 

Germination of seeds 

A seed contains a plant embryo in a res'mg or dormant „ 
grow only under certain conditions. The seed must go men 
seeds need warmth as well. When all the conditions are n 


Jj; Uiltcronl riu-l-S fii d 


-"lH.’ pUhTiliWj 

touting LhnotJ 

UTUMijn fi 


The- radicle 
tyOMrig ronl| 
omerg.os Ngl 


TPe ptumulC 
*fmer5'f‘!j abO-ve 
gjixin ^ lalwrfli 
reum grow io^gcr 


Fnr^t lenv£5 epon 


Iho Pitney, 
BtraigH[ BTia 

leqve, 

UfJWflr^g 


The- ptumule 
grows feipwartJs 


ShnWireH 


tasia 


Fig. d £-6 Tihe- gErminaliGft of e broad bO?n seaci 

Germination is the early growth of a plant from fls seed, 11 begins with water intake byt 
seed. The enzymes in the seed slart functioning when they gel water. These enzym 
change the stored food into soluble form This then diffuses into the radicle and plumi 
and ihey start growing {radicle and plumule are the parts of plant embryo). 



i 
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The radicle starts growing first and pushes down f Q r . Qf j \ fJ ^ now 
in Ihe suit. H becomes the root. Then the plumule 
starts growing I 1 pushes up arid grows into the 
shoot and k-nves The leaves slnrt to make food: 
by photosynthesis end thus the plant starts 
preparing its own food. 




In 1954. approximately 10,000 years 
old seeds were found frozen in 
Canada, in 1966 they all germinated 
Amazing! 




GROWTH 

A baby grews into a man or a woman, a kitten grows into a cat and a seedling grows into 
a plant 


L 1 

In multicellular organisms, growth occurs due to: 


in the number of cells in each tissue by cell division. 


is 

^,p an increase ir 

t chance in the size and shape of the cells, and 

deposition of materials such as fat. This leads to an increase in the size of tissues and 
organs of the body and. bonce, of the whote organism, 
he growth occurs in such a way that the structure of the body remains the same .ho-ugh 
he proportion of I he different parts may change. 

Browth in pEsnfs and animals 

The growth in plants and animals differs in many ways (Table 4.1), 

Tabic a 1 Groivth tJfanis animals __ 


;»n: 

4 


Animals 

Growth occurs in alt parts of the body 


Growth stops after a certain age. tn human 
beings, for exempts, it stops after 16-20 
years of age. 


Plants 


Growth occurs marnly at the lips of roots 
end stems. Only m errs tern a tic tissues 
present here have the ability to divide and 
produce naw cofls^_ 


Growth continues throughout the fife 
of a plant. 


rowth in humans 

n humans, growth mainly occurs up to the age of 
bout 20-22 years The rate of growth varies at 
ifferent ages. There is rapid growth for the first 3’ 
years. Growth is less between 6-10 years and 
gain increases during adolescence (11-10 years). 
Also different parts of Ihe body increase in size at 
V ^'different rates. A child's head is bigger in proportion 
ffnHo the rest of Ihe body. The growth of the head is 
inflow white the arms and legs grow rapidly after 
dolescencer 
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Good to Know 
According to biologists, a norma! 
human cell can divide up to 40-60 
times and afterwards, it stops dividing 
This limit is called Hayflick limit, j 


^ Amazing tacts! 

1 Tarfurintas are targe, hairy Hap\> of spiders 

I look vary dangerous but are qurfe r -.ntrt m ronii^ 

I They only bite when they are handled. 

-^T™~ —-Mil 



Let's work in teaml 


Divide sfudente taro groups Each group 
is to coifed different ffowors from 
different pieces. Study the vnrrahons m 
the parts of these flowers. Classify these 
flowers into bisexual and unisexual 
flowers 


Teacher's comer 


□ 


Take s/urfenfs to rhu seiertue laboratory and shtfy 
them fho 9Grrn inntion nf seeds of milid grai^i 
maize and pee dy using codon wafer and (os- 
tubBsfpeiri dishes. 






# 


KEY POINTS 


Here Is u list of key pi) in is in ri-im-inlitr: 

0^ Reproduction is lliu process of producing new individuals ot"Hit.- sum-.- kind 

0^ Asexual reproduedon involves only one parent. I ission. budding. fTrygmirtiUilin-nu sport 
formal ion vegetative reproduction and regeneration are examples ( f a-.ejcuaf 
reproduction. 

Several artificial method's have been developed for vegetative reproduction 

0^ Sexual reproduction involves two parents-one male which produces the sperm, and our 
female which produces the ovum. The process of fusion of the sperm and ovum to form 
a zygote is called fertilization 

0^. In humans, the male reproductive organs arc the testes which produce sperms. The 
female reproductive organs are the ovaries which produce lire ovum. 

In flowering plants, flowers are the reproductive organs. Forlili^iiiion occurs ufiir 
pollination when the male reproductive cells in ilic pollen grain fuse with the egg cdl 
within the ovule irt lire ovary. 

0^ After fertilization, the ovules change into seeds and the ovary into a fruit. 

% The seed begins tci grow when r! gers the right conditions. 

Tn plants, growth enmrmics throughout their life and is confined io certain growth 
regions. In animals, growth stops afler a certain age and is uniform in all parts of the 


[ 



Scanned with CamScanner 






















































UNiT - 4 


Rcprocfucfiort iind Growth 



KEY WORDS 


divjfiian inio (wo or more parts 
to gather, collect, .assemble, 
round, underground storage organ in plants, 
extremely important, 
a mature male or lemale cell 
a fertilized ovum, 
become dry and fall off, 
pad of plant embryo that develop into a root 

a penod of time during, which a person develops from a child into 
an adult. 

a part of plan! embryo from which stem develops, 
children. 

Multiple fissionsidivisiDn into several parts. 

Spfrogyra: a kind of algae, 

the breeding of plants, 
a swollen part of a tuber. 

the practice of cultivation of garden plants, 
growth of a plant from seed, 
loss of cell’s power to divide. 


Plumule: 

Offspring; 


Propagation; 
Stem tuber: 
Horticulture: 
Germination: 
Senescence: 



TEST YOUR KNOWLEDGE 


A. Answer these questions: 

1 . Define reproduction. Why is it important? 

2. List the different kinds of asexual reproduction, giving one example of each. 


/fi?V 
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UNIT - 4 


5. 

fi. 

7. 

8 . 
9, 


Rep rodircr Iron nod 

- 


3, Muw does Hydra reproduce? 

A. Di ivCU g&, gi v i i'iu C X art! p liSX. three d i ITot en I W liV s li I' V C g el Lit i VC p top LI gal i on. 

SV'hiit arc the advantages of vegetative propagaihm? 

Wliai ss a rii lie i a l propagation of plan is? Name three methods of artificial prapagtuj^ 
Explain the Following.: 

a. Culling b. Layering e. Crafting, 

What is regeneration? Give names of two animals in which it occurs. 

How is sexual reproduction different from asexual reproduction* 



It). Write morphological differences between an ovum and a sperm. 

11. What is pollination? How does n load to fcrrilizalinn? Explain with the help of a diayran 

12. Do you think insect-pollinated flowers can also he poltinnleJ hr ivnuJ? Why? 

13. Discuss how a scygole develops into an individual. 

3 4 . What is the difference between growth in plains and animals? 


B. Fill in the following blanks: 


1. The me tliod of reproduction that involves only one parent is called. riri . 

2. Mosses and ferns reproduce by . Formation. 

3. Spirogyra reproduces by .-..- - 

4. The process of growing new plants using artificial methods is called.. 

5. The fusion product of sperm and ovum is known as..... 

■6, Flowers in which both male and Female organs arc present ate called .... 


7„ Fruil is a developed .... 

H. Formation of an individual from two parents is called..„ rr ,.. 

9. Starfish can reproduce through.... , 

10. Bacteria and Amoeba reproduce ascxually hy ..... 

] 1. The process of.,....ensures continuity oflife on earth. 
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UNtr - A 


Reproduction and Growth 


c. 

I. 


! 2 . 


I 3 


A. 

j 5. 

!*■ 

t 

1 

■ 


c 



IB1H 

. 

l_] 


;. 




icn 


Decide t,v D " (J i"i ihv fuliUmin^ shut cm oil K are TKt tv'FALSE: 

I in pm pur v. ■ i>, inj: of ille reprotlueiivc Miguns can Scad tn dcaih. 

Fission fiin In- either binary or multiple, 

Pota 1 11 «k: ■ h " ■ Irani seed s. 

Flowers iLr m- ■ re prmltj clivc organs of plains. 

Female repo ■ I Lie live organs are in the form of a pair of ovaries 
Compl' i ' . rs are hi sexual. 

A seed ' -inri'i -iriji germinating in lh« absence of water 
Nectar i :l ■,v. ,-ei ]ii_|uid usually present at the base of flowers 
The plumule starts urowing first, 

After fertilization, the ovule changes into seeds 
Give mie-worcl answers nf the fallowing questions, 
la bin-an. fission sexual ur asexual ncprnduclion? 

What l.s the process of Tlih ion of sperm and oviim called? 

Is the fertilization in frog external or internal? 

1. Bn humans, which oilman produces sperms? 

i5„ What kind of flowers do you expect lo be attractive? Insect-pollinated flowers or wind- 
poll mated Dowers? 

Chnuso the most appropriate answer for (he fulkiwino statements: 

Which of the following in el hods of reproduction is sexual? 
a. vegetative propagation b. regeneration 

C. binary fission d, none of ihose 


J 



Hydra reproduces by 
a. budding 

C. vegetative tc productien 

Which method of reproduction is a zygote related tn? 

Q a tc x Ua 1 rcpriiducii on *> «* " a! re P Action 

c. spore formation * vegetative propagation 
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homework Assignment 

oerirch grrri wn'fe ebour wh 
Bring iho information io th i 


—- —- 


arr^a^ fdofl. 


X/f/, 


(iwir - 4 


0ro j 


a s r «™ lh “ C 15 lh,; l "» l *^T»wto<»iv e aiao, in humanrf 
c - lCstc * ^iis b. evuin 

3 ' Which of ihijie , d, ovary 

a L ™ a e "H^ucifoc argon, in 

C Sli ^™ b-Poltaigm 

6 - Q rthisc 1S lrilc? rt OVlilc 

^ plisni 1 ' growth - 

* ’" ^ B ™ wrt ««»" rt”crXtadT *'* * !" “•*»* ..„ thw ,. 

J i. «„ nll „ v ,-; u " c u " 


FVM WT« jc JtMfl 

Asexual reproduction in plants 

Vou win need, a sweef potato. beato. toothpicks. 1V sIor 

Procedure: 

a /=jtf the beaker three-fourths with tap water insert 
four toolhpicks around the centre of the sweet 
Potato and place the sweet potato , with root side 
down, into the beaker ; as shown in the figure , 

□ Put ihe beaker near a sunny window Observe 
the beaker every day. Record the dates when the 
first ireiv roots appear, and when (he first new 
shoots appear, 


J 
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UNSTS 1 - ' 


formsffv^ Assessment - I 


Formative Assessment - i 
(Based on Units 1-4) 


Time 30 minutes 
{12 Marks) 


Max. Mark s 

A. Short er Questions 

Explain ■ j y *. .-mand minerals are required by plants. 

What is II : tJi'krence in the arrangement of xylem and phloem in dicdl stem and root? 
Which cfilK F-r ■ the longest cells in human body? Which body system do they belong lo? 
Why do unicellular and other lower organisms reproduce through asexual reproduction? 
Explain briefly 

Briefly explain the two necessary steps of respiration. 

Explain why plants do not have specialised excretory system. 

J, Label the lettered parts on the following diagram of a typical neuron. 

{02 Marks) 



Group Activity 


(G2 Marks) 


Visit the science laboratory and carry out an activity to observe budding in yeast ceffs 

T Give one-word answers of the following questions: {04 Marks) 

Is a conditioned response inherent or ieaml? 
i. What Is the process of fusion of ovum and sperm called? 

Which tissue is responsible for the transport of materials in human body? 

1. Does digestion begin in mouth or stomach? 

Name the plant movement which is performed as a response to (he stimulus of tight. 
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UNITS 1 - 4 


Formative / *. SSfi1 



6 Name the respiration that takes place without on/gen, 

7. Is binary fission sexual or asexual reproduction? 

a. Which protein ol red blood cells is responsible tor the transport of oxygen ' 

E, Multiple Choice Questions 105 1/1^ 

1. Steady movement of the body is controlled by this part of human nervous system* 

{a) Cerebrum (b) Cerebellum (c) Medulla oblong ala (d) Spinal cord 

2. This activity is related to increase in tidal volume in humans: 

(a) Sleeping (b) Studying (cj Standing 

3 This metabolic waste is useful for us: 

(aj Urea (b) Sweat (c) Latex 

4, A cyst is associated with: 

(a) Unfavourable conditions (b) Multiple fissions 

(C) Amoeba (d> AlJ of these 

5. Which of the following rs not related to bite? 

(a) Liver {b> Fat (c) Gall bladder 


(d) Walking 

(d) Carbon dioxide 


«0 


Protein 
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Male 


PenmaSt 


HEREDfTY 

What co you understand by Line term family? 

How many family members live in your house 9 

You have parents, brothers and sisters and even grand parents. Family members often 
have similar characteristics. These characteristics have been passed from parents to 
children for many generations. What characteristics do members of your family have in 
common? 

How are characteristics passed from one generation to the next? 

Offsprings usually look like their parents. This 
is true for all living things The offsprings of 
white cat are white kittens, and the black cats 
produce bfack kittens. Traits are 
characteristics, such as leaf shape, colour of 
flower, eye colour, etc. that are passed from 
pa re n Is to offspring. Offspring resemble their 
parents because they are derived from (he 
product formed by the fusion of gametes. 

The gametes carry Lhe characters of the 
parents. The zygote carries the characters 
of both parents. U develops and forms the 
young individual wild a mixture of 
characters derived from bolh parenls. 
hance the Individual often resembles both 

lhe parents (Fig 5,1). 


Sput+n 



Offspring 

Frt 51 Addgrai7i™!C'ii|rrfes^i=i^^ 1 ^^ 

.arid iiav&k-timenL 
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UMT- S 


Continuity of Llf 




HEREDITY AND ORGANIC EVOLUTION 



The transler of characteristics from patents lo their offspring is tailed heredity i \\ c ^ 
ol biology which deals with the various laws of Heredity is tailed genetics, i.' q no lies 5 J J 
to provide the answers to two questions why do Irving Things resambfe va-. fi otimr? ^ 
are tfiey different? All members of a given species for example, man, are dislinolly dift err j 
from members of a no tner species. AH human beings are sufficiently similar as in | RavQ 
doubt that they are members of the same species. Besides, each individual cant 
distinguished from others of its own species The difference between members ol the 
species is called variation 


Activity 


TIME! 


To observe resemblance and variation in a family 


Noie the foMowing characteristics in your grandparents, parents, your brothers and sister^ 
end yourself in iho Tabic 5.1 given below 

‘liKI.-, C. ■» H . 


1 

Grand 

mother 

Grand 

fathEr 

Father 

Molher 

Brother 

Sister 

Self 

1, Ear (free/artached} 








2. Hair (straight/curiy) 








3. Colour of hair 








4 Intelligence 








5. Height 







_1 

6. Complexion 







n 

i 

' 7. Tongue froller/non-roller) 

1 






— 


LAWS OF HEREDITY 

How are the characteristics inherited from the parents? How do we explain (he presence 
some and absence of other chare Claris tics In offspring ? How do we explain variation in b 



p&rental characterlslics in offspring? 

Gregor Mend ah an Austrian priest was the first person who studied 
these questions and did experiments on pea plants. He proposed 
several principles called Mendel's laws of heredity,These laws 
point out genetic factors which are always true when caffs divide 
to produce sex cells. He is regarded as the father of genetics 
because of his contribution to the science of genetics. 

Dominant and Recessive Characters 

Vqu must have observed that wo inherit some characteristics from 
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UNIT - S 


Oontinuity of Life and Variations 


the mother and wme from the Talker. Those characteristics which ere visible are generally 
dominant characteristics whole those which are no' vrsible but may be present m our 
cells ana ca-i‘eo recessive characteristics. 

te 







iMrj-j-. 


JVl-ncfV; '■ 


CIcaVaim ri.i-r 

rfi-Pi: j" 


1 ■/-■clrjtfcwiJfl 
hat' 1 IT'hW*- 




u 




•ion 

InulTlF 


Hirsh fnhirf'-L 
ihu^h 




Mono‘G+ -an 

nyfl-T-!: 


Nan f-cfd 


K.i nS'.y *i-air 


hjr,iri-ki:.k^ h.i i 


They become vr ible in the absence of 
domi nan l cha rscLor <s lies. 

Fig, 5.3 Gives some human characteristics 
which are Inherited as dominant or 
recessive character islics. 

On the basis or the above chart try to find 
out the inheritance of characteristics, from 
your grandparent to vour mother and falher 
and from lhr ai in you nnd your brother ut 
sisier Do you find some- c ha racier s absent 
in your parents? Try to find answers to such 
questions wrlh (he help of your teacher. 

To understand heredity, we must have 
some basic Knowledge about nucleus, 
chromosomes, genes and DMA. 

NUCLEUS 

It is the largest organelle of the celt. It is surrounded by a porous 
_ nuclear membrane, tt controls all the activities of the cell. It is 

I circular or ova jn shape its fluid is called nucleoplasm which 
contains a nucleolus It contains a network of fine chromatin 
. threads. When the cell prepares to divide, the fine chromatin 
threads become visible as chromosomes. 

CHROMOSOMES 

A typical chromosome consists of two chromatids (Fig. 5.5a) The two chromatids are 
attached to the same centromere. The centromere divides The chromosomes into (he 
equal-or unequal arms. According to Ihe position of centromere, chromosomes may bn 
rod shaped, J shaped and V shaped. Chromosomes occur in pairs. Chromosomes having 
same shape and size are called homologous chromosomes (Fig 5.5b). 


Fu 5 3 □irrerenE hr run bln IrmtS Cl humans 


Mu Una I Li! 



C ■h rci m c-^ □ m e-s 

Fig 5 4 The ci ■r.;ji:lw^5 



Scanned with CamScanner 






























UNIT - 5 


Continuity of Life -, f<J 


S K (l 
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fr u u 
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i »■ 

ha 


GENES 

Genes ere responsible for Che expression of at! 
characteristics, The genes are located on the 
chromosome. The genes are arranged on the 
chromosome in a linear order A. gene is made up of 
a (ragmen! of DNA, and responsible for The expression 
or a character!slid 

Characteristics are given to the offspring by parents. 

Suppose one character tall {Tt ts given by father so 
soother character tall (T) or short (t) will be given by mother. On homologous ch'omos f 
one chromosome will have tall character at one place. Then Lh e other member q^' 
homologous will have Either tall or short character at the same place. The numbeT 
chromosomes in every organism is fixed eg man has 46 chromosome (23p&irs), in hum I 
one pair of chromosome in male and female is different it <s called sex chromosome ' 
female it is called XX chromosomes and in male .t is called XV chromosomes ThJ 
chromosomes are called sax chromosomes and the resi of ihe chromosomes are caii 
autosomes. 


l : ig S s dhTOfn 




r Krtrofi frfi&u & 

bja LVf 


Sug?‘ chaspbsfle 
baC^tKino 


DNA (Deoxyribonucleic acir , 

Chemically, a chromosome consist 
proteins and and a nucleic at. ■. ca | ( 
deoxynbo nucleic add. A molesuh. of ot 
consist of two strands linked with unch oil 
by bends like a ladder and twisted af0li 
each other DNA is a very large niolecb 
and consists of onus called nucleotld- 
(Fig, 5.7). A nucleotide consists of 
phosphate, sugar and nitrogenous h* 
(FJg. 5.8). There are lour types of ba&c 
Adenine, Thymine, Guanine and Cytosh 


Fiq 5 7 Slruqlurc of deo<ynbcinutlCrC 3CG (PNAI 







Ptiosphaln Sujjar EaiE 

Fy S- B oompenann. erf □ nudsBiide 



£very Jiving thing has its own distinct DiNA DMA stores genetic inform aliens in the sequa 
of its nucleotide, Each nucleotide has one nitrogenous base, so there are four different nucleobd 
(i) Adenine nucleotide fii) Guanine nucleotide (Mi) Cytosine nucleotide 
(iv) Thymine nucleotide 


Sj2\ 
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UNIT - 5 


Continuity of Lffe and Variations 


■urn 



BASES 

T H 1 M KING! Ho w ma n y wor rfs can yoi s 


tn&kf 

L__» 1 

rj) 'phpdpis? 

A r 8 ,£ r R 

J - Phrdijphijtrj 

'in me words are given htow Try u> make mart 

BE BE A. BEAR r BAR, BARE. EAR. ARE. 


L 


D>.*)<y»bf>s“ n-urpnr 


From the different arrangement of these four nucleotides, billions of characteristics and 
Tt organisms a r r- made A characteristic or gone consists of a specific arrangement these 
(ljnucleotides □' JA is transmitted from one generation lo another generation through copying 
r hiseif and this moo s is ■ oiled DNA replication DNA determines what type of characteristics 
ariwould he bn vein j.d in an organism. 


ill 


:s 

Dt 


Good to U 

Any information about a character in living organisms is in a form of a particular base- 
pair sequence which is formed by a unique combination of four bases of DMA 
molecule These four bases can make more than 3 million base-sequences. 


y 


WHAT IS INHERITANCE? 

\ family includes children, parents and grand parents. 

The family members have similar or different characteristics such as eye colour, skin colour, 
lair colour, height and shape of nose and ears. These characteristics have been passed 
' jrom parents to children for many generations. The process by which characteristics are 
transmitted from parents to their children is called inheritance. The characteristics are 

Cu .passed on Irom one generation to next by moans of genes, 

id" 

n ,variations 

by Vacations are defined as the diversity among members of the same species The characters 
3S£ iwhPch arc different between two individuals of the same species are variations. 

,Jdq 9&belong to one species yel they show striking variations (Fig 5.10). 

JTwq butterflies or moths may appear to belong to two different species yet they may be 
' f the same species. For a long time, man has wondered about variations produced in 
ach generation. Why and how are variations produced? 

he answers to these questions have been obtained during [he Iasi 100 years through the 
onlribution of a number of workers in I he field of evolution arid heredity. Chades Darwin 
ave reasons for variations in nature on the basis of evolution, Gregor Mendel gave (he 
causes of hereditary variations in nature and genes, 

II all plants were tdenircel they would- have perished together due to change in environmental 
□nations. This suggests that plants produce variations to develop tolerance tn drought, 
osg which had more tolerance survived while those which had Fess tolerance died, Thus, 
[variation Is important for the survival m changing environmental conditions 


5i 
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UNIT - 5 



Continuity of Li 




Variations occur in all pLanls and animals and In each generation, offspring "Gsem^j 
parents but at the same lime they differ from them and among themselvoir-, 




. 


fig. 5 10 Oogs beHjnfl Ig-^no fipeeica. Cants yn Ihoy t.h D „ Vilr ., r| 

Till? piCtUfi* nbcvc Brko-.vC d' Horon I viincl ir -ing y 



application of knowledge of inheritance 

Man has mado good use of the knowledge of 
inheritance for his own benefit. Scientists identify 
good cher^ci&fisiics in plans and animals. Then 
they cross them to produce new breeds. These 
new breeds possess characteristics of lheir 
parents. This method is called selective breeding 
or artificial selection. You can sea improve men! 

of com variety from selective breeding in Fig. 5 11 Fjij 5 "i1 Ir^provamfl! ritli^ cjQrn 

tn Pakistan., scientists have made im prove man Es in animats and plants. In pouli 
breeds have been developed which lay more eggs than common hens. Mixing ^ 
like fast growth rote arid good meaL has developed broiter breed, 
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UNIT - 5 


Continuity of Life- and Variations 


Mixing character lies ni different sheep has produced a breed oi sheep that gives good 
wool and more himl 

We have achievt d fi% increase in mirk production by developing new breeds of dairy cstlle. 




H ■ 1 






^f-tew varieties of ncy, wheal, cotton end sugar-cane have been produced which are disease- 
'esislant, strong and give hrgh yield 

stotechnolocjy 

Biotechnology is a branch of biology that 
^leafs with the use of biological processes of 
nimal cells and microorganisms for scientific 
nd industrial processes, ft is used 10 meet 
uman needs. Today, biotechnology is being 
sed in medicines to produce drugs and in 
fegriculture to produce better varieties of crops 

fcBnd vegetables. [ Fig. S IS BfBJd jt prep ared fly using ffcfrrwnafltlan 

T crmcntation is a biological process which is used to prepare different chemicals. As we 
now that respiration is the retease of energy in living things. Fermentation is respiration 
..with a waste product other than carbon dioxide and water. Fermentation is common rn 
.microorganisms. Their waste products are different chemical compounds which are user I ter 
purposes. 

PREPARATION OF VINEGAR: A Specific type of bacteria uses oxygen of air lo carry out 
Armeniation process in which energy is released and vinegar (acetic aerdi is termed as a 
vaste product. 

REPARATION OF YOGHURT: Bacteria ferment sugar of milk to produce lactic acid which 
produces yoghurt. 

:HEESE PREPARATION: Different bacteria are added to milk that ferment sugar of milk lo 
actic acid and other chemicals that produce cheese. 

biotechnology and environment 

Biotechnology Is also being used lo serve environmental problems. Forexarnpfe. domestic 
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UHIT - 5 


Corrlif«Jicy of L lf& and yari at ^ 



wastes can be disposed of! Saster. Agricultural wastes such as husk of rice which p^ 
used lo burn, is now being used to produce substance that tan be used in pi rice Dt |. 

Genetic engineering is changing oE genes lo produce new variety of pteni: irid anir^ 
or subsSanc.es. For example., a gene taken from a plant or an animal ce-U i inS^rt &c j r 
bacteria a acton a divide and pass new gene lo the nexl generations. The-' i bacteria, 
produce substances determined by tbe inserted gene. 

Genetic engineering is very nelpful for farmers to produce high yield crops and crop vane, 
I hat are resistant to h armful insects and diseases. 

People who do not produce insulin on their own suffer from diabetes. Insulin, lire pared 
bacteria, helps diabetic patients to maintain level of suneT in blood 


X 


Amazing facts! 


tgormatty the human fernafE 
produces or to egg at a ume .so 
that one Child is bom at a limp 
When .nvo baoies are? born 
a nme they are eaJ.'etf frtvns 
Some twins arc Of Ifre 5a.rinO 
sax and are exactly alike They 
gre ceiled identical twins 
Offers trtay be uf the seme or 
drfforenl sex and guild different 
from each otter. The± are 
catted non-rJent/ca! or Fraternal 
twins identical owns om w frem 
ttta same egg i\on-dbinlmat 


a 

1 «| i'W* 

ft 

% 

-nr 

Iwpc-uW 

^ f 

w 

9 

1 H±h -m* 
<=Ff**T 

V 

a 


Kkr'-c9ni i lbcjd 

r* 


t^r 1 * 3-3 

o it ‘r ftJry'i 

i *-l: hit 

Hi rvrt; nr-“ji 


l i-m or+i 
rprs-a, 

1 * 

{\ 

hVfli'i 

w>>n 

fl 


twtns grow from two separate eggs whan both ovaries 
produce an egg at the Jia.mt tima. 



Let’s work in team' 
Divide slud'snfs tnto f» 
groups. One group is to m* 
a list of varieties of anrffi; 
that have been pro dud 


to 


roe oh selective * ead, 


ano geneti' engine •-• ng, of 
is fn rnoka simitar lists 
plants. Discuss thns. hsts n 
ypur teacher far 6t(| 
understanding 



Teacher's comer 

Conduct a power point presentation in which explain the Watson arid Crick model of ON A 




key points 


iliTL s i3 liit of key points to rerncrnEirr: 

Traits urc (Sic chaTaeLcrr sires oTiiii oreiinisrn. 

Heredity is (he transfer of traits from one ^eneralion lo the other. 




The process by which eharaeterisiics are transmitted from one purert tu offsprirtg^ 
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UNIT * 5 


Continuity of Life and Variations 


P«- 


cnllcd iTifK-ntnnce^ 

The il" like siructurcs in l lie nucleus are; iht: chromosomes, 

Cbon, i * 11 a l » jre maid r up uT prntcin und D TV A 
Gen- i i ijnii eif rnticrilancc, 

Gen . nr lr;iprm.Tti nC f]NA found QO L'liromosoiiiCii- 
A g i -i • :-.[ of nuL'Icutidcs sequence of DNA, 

Gregor ' r d;d prtipuSeJ Jaws ol heredily, 

J 11 1, : r ■ ■ ■, I it f inh'Criianec IS list'd lo produce ntw breeds til artifrials atld plants, 
bs j nart- L n l I ,u> i> a branch of biology that deals with the use of animal cells and 
mn.'i • ■: ir_■ sn mim in scientific and industrial processus. 

Kcrmuiii i r n «i e- ihe respiration ul bacieria thai produces ddterent eheinLt:al&. 
l-lrr i}:■ i hnnlngy r* ;ihn heing used lo solve cm - iron mental problems. 

63^ Genet: > urmipeerinj? t» the Insertion of new genes in organisms to produce revs variety 
ol plnnls and or substances. 

The branch oi biology which deals with the laws of heredity is called genetics. 


Venal ions an* debited as the diversity among; members ot rhe same species. 



KEY WORDS 


Traits: 

features, quality. 

Offsprings 

children, babies. 

Sufficient: 

enough. 

DMA: 

deoHyribo nucleic acid. 

Recessive: 

gene that does not appear in the presence of dominant gene. 

Fermentation: 

chemical break down of subs lances by micro organisms involving 
effervescence. 

Dominant: 

a gene that suppresses the appearance of other gene. 

Transmit: 

to transfer. 

Resemble; 

to look similar., 

Autosome: 

chromosomes lhat do not determine sex. 
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UNIT - 5 


Continuity of Lit* Var/*^ 


iji- 


TEST YOUR KNOWLEDGE 



3. 

Q . 

n 

i. 

■T; 

% 

J- 

4.. 

5. 

6 . 

T, 

8 

9. 


Answer these t|iiesliuiiSi: 

Define trnit. Efue. heredity, genetics. nucleotide. nucleus, chromosome find variiiiiim 

Name the components of f>N A 

NVhn is regarded as father of genetic* and why? 

Dvjcnbc the smieturc and function of nucleus. 

Describe the structure of a chromosome, 

Describe the following: 

i i> CentrwocTt lit i Homologous chwinosoiiifs 

How is a new variety of a plain produced through Selective breeding', 1 

Dellne hiofocbtwlogy. Explain important uses of biotechnology 
Define genetic engineering. Explain its uses. 

Pill ip she following hlatihs: 

The setence of heredity is called..--.-. 

tie threwl-l.kc .WCWre ftuod in «*!«■ » «*«*. 

The unit of heredity is.’.. 

ChronsOiOTttcs occvf in ..*■ ..'. 

Genes ate present on .' J ”“' 4++ 

.... chromosomes 

The on* type of chromosome* are called. 

The stmilisa of lire tell are controlled by. 

.. in plants and animals. 

Scientists identify good -.-. 

Yogurt is produced by —. .'. . ^ 

Biotechnology .* aha be** “ 5cd “ *#* .problem*. 
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t/ltf/T - 5 


Conttnufty of L.ifo antf Variations 


I 1 r L'lies.-sc i^ rmide by microorganism called . 

|2, <"hrcii'ii>?.i'!i>i , \ sirs.* made up of smaller units culled 
33, Fs-Timiitial ion i% (itramnfi in . 

|4. K'itpii 1 v !i■ ■ il.» n ul produce insulins on their own suffer from .... . 

C. Dodd' i-clher the following statements arc TRUE/FALSh: 

3. Olt’spFinps usually look like (heir parents 
2, A typical chromosome const f>i.s of three chromatids 
Nucleus is the smallest organelle of the cell 
DMA is ttic abbreviation for deoxyribonucleic acid. 

A chromosome consists of proteins and vitamins 
1 teredity rs a passing of traits from parent!. to offspring, 
liach living thing has same D'NA 
Genetics rs (he science ofgencs. 

DNA stores genelic in formal ions in iho sequence of its nucleotides 

' I 

10. Charles Darwin is regarded as the father of gertetiesr _] 

D. Clmost' the most (appropriate aitSHt-r for the folltming statemnls: 

1. From ptircnis. the eye colour is passed on to children through: 


3C_3 


C 


j. 

j«- 

. 5 . 

6 . 

k 

«■ 

9. 


a. bloots 


b, gene 


2 . 


Biotechnology makes use of: 
a. bFoiu! h. food 

Vinegar is produced by: 

a, vtnis b hacierta 


c. cytoplasm 


e. bacieriii 


c. amoeba 


d. structure of cells 


d. chemicals 


d cell 
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a. li'tmcitbuion l\ evAtmtaiiim i\ distiltaiion d. iwnc of thesi? 



Homework 4s $■ ig?imenl EM ' 

Sfc-"i 1 m .e ‘■"'•t 3? i cSftatrSn it enUirfrOn and kvnfg tl note O^SO-uS-S various catJse-. '* vartafiQf 

rtTjn k oij-' reamer aTs.-wante 


FVM WtTM ICUMCI 




\‘ 3 -e 3 survey of students m year crass, Grt>up them according ,ro their ego. Examine 
\’~€ fQ<<Qi\-.'?iQ Ctisr$ct&n5itcs: 

■; * he.gnt. (n\ sfruefure of eariobs — free or fused, [hi) eyebrow (free or united), 
-al are of heir, end (v) sbtMy to ro<S jongue 

IA "- £ against the nsme of each student (Taote 5.2) ^bouf She so characteristics. 

Ta=ic 5.2 



—j 

] 

Name of student Height Ear lobe Eye brows 

HaFr 

Tony (JO 

Any fttUer 

I 1 










■' 

- *— 1 - 





! ! i 























_ 

j 
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The Living Environment 


H 


(ft ■ 

Si tlll'fnit Mil miil. MunUiHs should In ;it4r irj; 
n mu (I* '■ .1 <■ ■ r« I ■ ir-M ir . 

t! Mini p ■■ |M- ill ■ ' • ■ 1 rn hi I (fht'lL" nm} iV VjIutl-- 

f ijnilciM;ii i ml i ip '' 1 1 irnl Li'inmiiftirs 

r ijrsLfil'v 1 If- .i . ^ l ■-ir |L ,;r. k^L' lit |V’fHjJ j|j« iPt 

iL'tLTmil'k 1 I 1 '-L’i [■■■full m i n ||n; nnurnl 

1 ± HSi'Lir'-i " r ni - 1 • 1 li ri.fi’,im hi n.l1utk' 

r HtdGF&VIHl Brtd ‘I ' 1 'll' HwW I'Mkimv m-v ■ rf hnrN jind »'J ttfticr rcv'uri'i:-* hi' k‘J III r.-«n.r % •, ii.-' - J i. ir. .iv' 
aiMmniii0ii > -t • I I’n.n 

n discuss [i.i-i- ii.’jv! ■ - Mimih, kroJuMnnli/alioii. UrbiwuMriirti iimJ f'L-Lli.m/cit nirn»;ijf hj*.ui.'n < nb>#i«il m 
un 1 ! iinnmuiM .1 ■■itjil.iimn 

c enpliim r. i : n 1 -i ...• • i defile: i-nn *H iww !. .« asul ilwn cnu'-ciiucsh-j- 
a p.iKik'lpalL' , Mrnisi ■ • v'- cl l*-ri% ipi H1rcrL-*MJ|*iii and i ntrtro-11 mg populjlmtt 



POPULATICf AND COMMUNITY 

Living organisms do not live? in isolation. AN Irving things interact wish one another 


■» 

- 


and also inter .-\< \ with ihe nonliving surroundings rn which they live 

The term environment is used to denote all living and non-living things. Jn other words, 
the living organisms and Ihesf surroundings constitute the environment 


Even on the earth, life is not found everywhere. The port of the earth where living ilings 
exist is called the biosphere. 


The environment of a tlving organism in which it lives rs cabled its habitat he ! -'ing 
organisms fulfil [heir requirements from their habitafs, 


Good to ki low 

Living organisms that have maximum common 
features and can breed with each other to 
produce fertile offspring are called members of 
a species For example cals, pigeons, rose 
plants etc. are different species. _ _j 


The total number of living organrsms 
of Ihe same hind, living together at a 
place or habitat is called a population 
Different populations -> J species living 
together and interacting with one 
another form e community 



ACTIVITY T I M £ I To observe different species. 
--- 

Observe the figure 6.1. You 
car? different species, 
identify the names of species 
and write their names. 
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The populations of living, organisms in an area never remain constant in numbers, Increa^ 
or decrease is always occurring in it. 


For example, you may have noticed that the number of mosquitoes and housefly In y 0Ur 
area increases tremendously during early summer end the rainy season while Hu. . decrease, 
in extreme not and cold periods of the year. The population of 3 species of plan: 5 , growing 
in a garden or field does not remain the same year after year. Similarly the huma? 
population all over Pakistan is increasing espec?ally in cities. High rate of increase 



F'S. 6.2 Pcputalion mt'ease n Uftian angas 


m population can be seen in Karachi. There are so many causes of high rate of increa s . 
in population in Karachi. Similarly, there are many villages and areas where population k 
decreasing day by day. Now, we shall discuss the factors that are responsible for increase 
or decrease in po pula I ions 

FACTORS THAT INCREASE OR DECREASE POPULATION 

The major factors that increase or decrease the population of an area are listed as unde- 

a. Migration from villages to cities 

ff people from outside come to settle rn an are-p, She population increases in that area apt 
this is called migration. While, if some individuals move out of an area, it results in decree 
In population Of lhat area and this is called exodus. 

For example, due lo greater job opportunities and better education and health facility F 
many people from villages migrate to cities Because of this practice, population of clUe 
increases and population of villages decreases, increase in city population leads to mar 
economical as well as social and environmental problems ^ 
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UNIT - G 


The Living Environment 


b. Different etween birth rate and death rate 

If migration lo ( r from an are»& 15 insignificant, the difference between birlh rate lnumber 
of births per 'll' ir nnd population) and death rate (number of deaths per thousand) 
del ermines thi_- growth rate. 


% of growth rate ={ 


birth r alE? - death r^te 


)x 100 


1000 

If death rate is leaser lhan birth rate, the population shows an increase, but it the death 
rale is higher than the birth rate the population decreases Growth rate tells us how fasl 
a population is ii -Teasing 


r. 


A C 7 Y e t tiff £c I To calculate birth rate of Pakistan. 


In Pakistan during 1998, the birth rate was 35 per thousand and death rate was 
9 per thousand calculate the growth rata in Pakistan in 1993, 


Determination of Die population growth rate is helpFul to scientist town planner and the 
peopfe who plan for the future needs of the population. 

c, Climatic conditions 

Climatic conditions also play an important role in changing population balance. Natural 
qfimates like annually cold or hot weather, drought, excessive rains floods and earthquakes 
have adverse effects on pop Ufa lions of an environment. 

d. Diseases, famine and wars 

Outbreak of epidemics such as plague, 
typhoid, cholera, malaria and small pox have 
had disastrous effects on human population 
For example, spread of bubonic plague in 
the middle of the 14th century killed about 
25% of population in Central Europe and 
Asia. Due to this disease, the population of 
England was reduced to half between 1 379 
and 1384. 

Contrary to this situation, if better health, 
hygiene and sanitation facilities are available, 
the death rale (specially in children) sharply 
declines and there is an increase in population. 

Famines and wars con also claim many lives in a short time period. 

OVER-POPULATION 

Every environment has (tie capacity to fulfil the housing, education, food and olher 
requirements of life to a certain extent, If population exceeds Ihe limit, ihe resources 



F *3L®.3 Fam n<j cju££ii i=im 1 y ol food. 
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The Llvim 


UNIT - 6 


The current population of ihe wop^ , s ? 

■ ■! 


pillion II is expected Ip reach a f - b 


by 2030 , 9-7 billion in 2050 and n ? 

.-v w*4 i n .nu * I ,1 ’’ 


IP 2100 according lo the United ^ “"' 1CJri 
Department ot Economic ana 4 ' 0ri fc 
affairs. ' ° cl ^l 


between population and resource* wni u 
become insufficient. As a result, balance b 

Such a condition is called ovor population. 

(!) Explosive growth rate of human population _ 

Early man lived a nomadic life. He gathered ( ' Go0t j to know 
naturally-occurring plan! food l.e fruits, 
leaves, roots, stems, seeds and humod wild 
animals At that time population was low 

and it had very small impact on environment. 

Between 10.000 to 20,000 years ago. mBn 
began to grow crops and raise animals tor 
food. With increased food supply a,lcS 
permanent setilemeni in cities, human 
population began to grow rapidly 

With star! of industrial era. human 
population began multiplying at an explosive 
rate. The world population that was about 
500 million rn 1650 surpassed 6 billion mark 
around the end of last millennium. The rapid 
rise in population is due to advances m 
medical sciences, agriculture and medrcine 
The demand on the earth for natural 
sources has increased wfth the rise in popu 

resources has increases w certtra j C3U $e of many environmental 

The increased demand for resources is a cenirjj ^ 

(ii) Effects of over-p&pulation on the environ 

□ More space is needed to accommoda^ 
large numbers of people. 

□ As land is cleared for housing ami 
agriculture and is taken up by humans t 
there is Less land available for other 
organisms. 

n Population growth places a greater 
demand cm resources such as minerals, 
fuels and food. 


Fig fi j An ' - rly man 


Over-population causes destruction ot 
habitats and loss of biodiversity 

Pollution and human health problems are 
directly related to over population. 


F g. S £ HQusmg destroys, nalur^i hpJiitaU. 
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UNIT - <5 


Tftc Lfi//ng Environni^ni 


ROLE OF M£ ■ DISTURBING THE ENVIRONMENT 

All types of (vi v ron menial problems 
represent somu fn ■ 11ol imbalance This 

imbalance in nnli.. mainly caused by 

human activities. !■,' n ■ human activities such 
as excessive use rd ■ nc-rgy resources over¬ 
exploitation of n entrees, discharge of 
industrial and url.uii refuse nto air. Yv&ter 
and land, and i.ui:,;- ; of forests have posed 
serious (hreat to Lh-■ anvironmont. Polluhon 
of oir. water and Jar l ■: a widespread problem 
today Raw material- arc running out. Actions 


* . 


;,Ji ■ gfc 



HE b £ N;rLur-al rotydinp rironoTiu. 


of human being ere -adecsing composition of atmosphere and global climate is changing, 
(i) Excessive of energy resources 

Energy is n^Hd^ri “v^rv time even when we are steeping Energy is ncoded in household, 
transport and production However a lot of energy which could do useful work is Wasted 
by man For inslance. instead of using public transport personal motorcycles and cars are 
used which consume a Iqi of fuel Similarly, household appliances like iron, fan, bulb, tube 
tight, arr condilianer etc. are loft running even when no one is using them. Such activities 
Of humans are called misuse of energy and resources. 




4m. 


SF 



Fig. 6.7 IriGua.iiria&zalMon 


(ii) Resource depletion 

Natural resources are naturally-occurring materials that are used for human benefits. For 
r example, oil. coal, minerals, trees and animals are natural resources. All the resources 
■ on earlh ere limited and many of them, such as mineral's and fossil fuels, are mon- 
‘ renewable, A resource Ihat cannot be regeneraied quickly is called norwenewabla 

--- S5s\ - 


t 
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UNIT - 6 


The Lfvit 


nviranm^ i 




resource Our industrial society Is highly dependent on the use of non-renewable resource-. 
So, those resources may yet depleted soon, if their unwise use is not stopped and thk 
are not conserved, So, it is our resconsibilitv to Drevent enerov and resources for gl 


are not conserved 
better future 


(lii) Industrialization 

Increase in production is must for getting 
better facilities of life. For this purpose, man 
has popularized industry. This, rapid growth 
of industries is celled industrialization. 

Energy is obtained from fossil fuels to run 
machines in the factories* In addition to 
fossil fuels, many chemicals are also used. 

Smoke. polluted water, wastes and other 
effluents from fa cl ones are major sources 
of environmental degradation 

(tv) Urbanization 

It is a worldwide trend that due 10 Ihe allractior of better facilities and living conhitic 



Piy U 9 Uiba^nniinn 


more people are settling in different cities. Town are changing into cities and cihes ii 
mega cities. During Iasi fifty years, population of Karachi and Gujrsmvala has inoreas 
nine times, thal of Quetta seven limes and thai of Peshawar six times Highest rate 
increase in population has been noted in Karachi,, 

Enlarging city population rs Ihe root cause of many environmental problems. Some of th 
are given below: 

□ Number of vehicles on roads is increasing day by day and the atmosphere is gell 
polluted by dusl and the smoke emitted by them, 
p Many people are forced to five in slums and this situation Is causing many sol 
problems. 

Useful agricultural land is used for residential purposes. 

Domestic and industrial wastes cause pollution of air, water bodies and la 
Outbreak of epidemics and diseases is more likely an congested and over-crowi 
localities wilh poor civic and hygiene facilities, 

(v) Mechanized farming 

Mechanized farming makes use of machines, for example, tractors, harvesters and t 
wells. Fertilizers and pesticides increase the production of crops and food but at Ihe si 
time, they cause environmental problems for example land pollution. 

(vi) Deforestation 

Forests are playing a very important role in our daily life. They are our great wealth. FofI 


Q 

□ 

□ 


-''a6 v 
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Tfco Living Environment 


are important to us m many ways. Some af them are given below: 


jQwadays. forests are being removed to fulfil the demand for timber and. also to obtain Fend 
nr housing, highways and agriculture Consequently, the ecosystem is being destroyed day 


Forests bring hnnithy changes in climate of an area They stop storms and bring 
rains. Rain ts necessary for us because it refills waler reservoirs. 

Forests are source of many useful! materials such as timber, firewood, resins, 
gums and herbal products for medicines 

They prevent soil erosion. 

They provide habitat to a wide variety of wild life. 


y day. Destruction of forests as a result of human activities is called deforestation. 
lefurestation has many adverse effects on environment. Some important effects are given heHovr 


As a result of deforestation, habitats of wildlife and plants are destroyed. Therefore, 
wildlife extinction risk is increased. 


Dele re station is one of the causes of change in weather and climate. 

Fertile soil is tost through soil erosion. 

l&HflCording to the department of Federal Bureau of Statistics, in Pakistan, forests occupied 
j W 0 H% 5% of aur total area. It is loo small. It is our need Co increase the area of our forests 

yii) Green house effect and global warming 

Sreen house Is a room made of glass or nylon nets. These houses are used to grow plants 
^ tjjT 'herr. They trap Surt'S beams and prevent their heat waves from gomg oue This results 
i3 r i an increase in temperature of thn green house This phenomenon is called green house 
ffecl. 

tecause of industrialization, the proportion of some gases in air, such as carbon df oxide, 
ihlorofluorocarbons (CFGs) ancf methane (CH4 has increased. Presence of these gases 




f 19 n ?' □efar'ss.Uriicin. and ila, ^rfeclai 
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! a i A green touse 


Fig. 6.1Q- 


(hj Grc* n linuw ati'c 01 j , 


in air in higher proportion has produced the green house effect Due to the green ha ' 
effect, temperature of the earth is rising, This is catted global warming t 

(viii) Depletion of ozone layer * 

Ozone is a gas Which is present in the form -of an envelope around the earlh in the u; c 
atmosphere. This layer presents ultra-violet radial ions from the sun to reachj 
earth. 

Certain chemical substances, called 
chlorofluorocarbons, are released from 
refrigerators, air conditioners and cans of 
spray. These chemicals read wilh ozone 
and cause thinning and destruction of the 
ozone layer. Consequently ultra-violet rays 
can reach (he earth. These rays may cause 
skin cancer, eye disease and ... etc. in 
human beings . These rays are also harmful 
for animals and plants, 


CAUSES AND PREVENTION OF ENVIRONMENTAL DEGRADATfOM 


The unsustainable use of natural resources 
such as air, water and soil is environmental 
degradation which can ead to the destruction 
of ecosystem and natural habitat, extinction 
of species and pollution 
The basic cause of en vir on mental 
degradation is man and his activities. In order 
to get better facilities of fife, humans make 
excessive and unnecessary use of natural 
resources, We are polluting our atmosphere 

- 
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UNIT ‘ 6 


The Living Environment 


F == 

with smoke and poisonous guises {oxides ol sulphur, carbon and nitrogen )i emitted by 
vehicled 

Domestic waste:; r >■! ndustria! effluents am Ihrowrt into streams, rivers and other water 
bodies without b. 'T j treated. This renders water of those water bodies unfit for human 
use. The life or am -me animals and plants is afso threatened Fertilizers and agricultural 
chemicals are wash >d away into the water bodies Forests are being cleared for obtaining 
timber, firewood and space. Thus, unwise and excessive utilization of resources is the 
major cause of em iremmental degradation. 

VVc must think abm i --mviro omenta I protection before the environment sustains irrepairable 

1 damages. We must adopt measures which must conserve environment and its resources 
with nut hindering development and progress. 

i There are some »mpnr!nn[ suggestions for the conservation of our environment and 
resources which are given below 

□ Do not throw usee and waste materials here and there. Dispose them off properly. 

,, □ Do not throw industrial and domestic refuse inlo air. land, and water without treatment. 
This may be done voluntarily by people and organization. Government musl also make 
laws and enforce them effectively. 

□ Use green or pollutant-free fuels in transport. 

□ Minimize resource utilization, improved technologies 
can reduce resource use and, thus, pollution. 

□ Conserve resources, Switch off lights, fans and sir 
conditioners when no one is using them. Close 
water taps when not needed. 

□ Recycle plastic, glass, paper articles, etc, 

□ Prefer public transport over personal vehicles, 

□ Prevent the practice of cutting trees and plan to plant maximum trees whenever it is 
possible. 

Let's work in team! 

Study and make a H$l of those areas of the word which are going through with famine 
Eacfr s tudent is to discuss hfs/frer list with other students and teacher for better understandi ng. J 



J 


Amazing facts! 


In dear water, the sunlight 
ions of manne wafer can be 
up to tOO metres deep. 
Millions of tiny plan?-Iike 
creatures called 
phytoplankton five here. They 
are eaten by tiny animats 
ca lled zooplanktons. 


Teacher's corner 


G 



Teacher/Schooi authority Should arrange a seminar for the students of class Vflf on the fallowing 
topics: 

D Utilization of Resources □ Depletion of ozone fayar Q Green House Effect 

D Global Warming □ How can we form a healthy environment? 
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■ j iy iu> l 1|li,,ls 1,1 rd * 1 umber: 

ifcil ■ _ j- -: 1 ...:; 


mtoersof species living in JS n area at li particular lime fa T,n 


,,4;rl 'n itie ^ . 

£& P mlcracl1litl u, 6Clbcr form a urnfflUimlY 



■■ I 1 


u l3SHiiis arc always ctwnginji. DiiTeinsnee of grow tit ami birili mcs. ^ ,l ' lLlil ' j,, | Unis, 

^pcion, peases and famine are some majoi caiKcs, of changes * n r 


ui N,tdil K,ns - ! 


C^i p . ►; a n. disciiSt> Him minimi <uu Hunt man*! CttLiSW m ennuis’-- ■■ ■ ..| 0 , 

fll 1 i 1 , . J . t II L^olfcf * ^ 

■j \ ■fT*pof fU ^iM™ IS r,aslc major cause ot ctn irOnmenijal pn>hiw^ s,r 

^ u uwjer pressure clue lo ovci-popnbiion. ., t ( i or. 

Hli tnaa aelivnits such as excessive use L>f resources, im 1 usiriuh/.nDO ,l » l?rl,|LlTl 




nitchani^cd farmmg and de tor citation led to environmental problems 
^ (j tubal warminji is taking place due u> green bouse effect Ozone depict to 


^posing harmful effects on the environment. Diseases like cancer are 
^ jnu^t adopt sueh measures for conservation of mime which Jo not obstruct 


;S 5 - 



KEY WORDS 


£i£CEcrimpr 

fjcumadic Jffe: 
Explosive rate; 
Famine: 


very great, 
a wanderer's life, 
rapidly. 

extreme shortage of food. 


Renewable energy: source of energy which does no! decrease when used 
Deforestation: cutting down of hugo ampunl of irees. 

Extinction: dying out. 







TEST YOUR KNOWLEDGE 


^ Answer these questions; 



^ ^ aE do you understand by pnputaiion and community? 

2 , 

" <nCn;!a5C In population leads to environ mental problems? 
of environmental problems arise from urbanization? 


8 

9 

I 
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_ Thv t-tofna Envlm nni&n t 


p^tribc bencl-n*. 1 ] f Ifirtsls and liafmRil cfTed* of detonation. 

™ ■ 

Wrict: short u,tl ' " ,p|1 ,lu ' fallowing topics: 

-i Green 11 unfit ' ifcct 
h nliflMil Kirill mil: 
c OAint isepleimn 

(J j ill in iin k f > fri li blanks: 

Af! specie* living in nti aresi form a . 

J 

n, Birth* p£r thousand m an urea arc called .. . . 

3 The resources, wl kin ai nut be regenerated within a short period are tailed 

4 Fellini" of Irecs and destruction of forests is colled. 

y Oacuie depletion rrtfly cause ....and ,,,. 

C. Decide wlielh r the following statements ore TRUE/FALSE: 


tzn 


I npuEatiou of big ciii.es is decreasing day by day.. 

L Deforestation is one of I he causes of changes in weather and climate. £ 

According lo the department of Federal Bureau of Statistics 
forests occupied 50% of our total area. 


1. Living orgJinisim of the same kind live separately. 

2. Living ihings fulfil (heir requirements from their environment 

3. Environment of a living organism in which it lives is called its habitat. 

4. The po n li la t ion of 1 i ving organ isms i n an a res remai ns co nsts nt 

5. No more space is needed to accommodate large numbers of people. 

6. % of growth rate - ^ birth rate death rale jqq 

1 000 

7. If some individuals move out of an area, it results in decrease in 

population in that area, J ' | 


J 



Scanned with CamScanner 



























































































MNtT - 6 


The- Livi r. znvltot} 


D, Entirely I ho must appropriate ansner for lhe fnihminf! sl;ii tnls: 

I. \\ hit'll ui ihe iitnuisphere slops uIim-violet radiations from rcnohiiit; lllv > 11 It’.' 

h nitrogen 



a. osycen 
c. ozone 

2, U inch of the tolliVLvmc Causes ozone deletion? 
.i. hydrogen 


c ultra-violet nidi at ion 

Ozone layer stops . 

a ftghi 
c. infra-red 


A carbon dioxide 

b. eh to in ll no roe n fbon s 
d. ojivacti 


radiations: from reaching iho earth. 

b. heal 

d ultra-violet 


4. One of the strong reasons ot migration from i rlIns;es [o cities is' 

a. lack of hospital h tack of houses 

l\ lack of water facility d. ta L -k of job opportunities 


y. Living organisms of the >ame kind. liv ing, together :>i a place or habitat are grouped as: 
a. comm unity h. population 

c, species d. family 

Homework Assignment 

Suppose 3 poster placard or bannor maktrtg competition is being held in your school or tav/t 
on Our Earth" Prepare posters, placards and banners for this competition. 

^ rt/M WITH SCi£MC£ 

Initiate an “environment watch" wall magazine in your school and display relate 
news and information. 
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Hi fiaml (licm 

ct rjitw etrtttp i MiiJ'i 'uniiuliiL- arc jjh, i-n 

d understand. ik;. Hi It . ;i imiln- imm chemical cqyjlian. rcaci.aiiL>i. product* and balaoECd them led equaiiciQ 
t write i:ticniii , 'ii ■ r. • i-.c-w- die ^haiucat chanty ■ m simple rcjclioro. 
c- tsmsEnjfi tul;ii l' 1 - ! nn. i! m^uiitinns 
i‘ describe chiLTjutci i h fujuiun* 

s ghe cxj nipks.I <■ ’|'lain v omb i rut joii , decomposition. iJjubte dccumpOiiiJOn nr.iS tK.nlal k'-a fHtuctu'n 

rcadiflps. 


r 


wn 


CHEMICAL SYMBOLS 

'ou arc familiar with the use of shortened forms of names of people, names of countries 
tc. We refer to United Kingdom as U.K., United States of America as U.S-A,, Kingdom 
f Saudi Arabia as K.S.A and so on. It is found to be more convenient to use the shortened 
rms instead of writing down long names. Similarly, in chemistry- symbols are used to 
ppresent names of elements. Thus, a symbol is an abbreviated name of an element, 

ncient alchemists used somewhat complicated symbols for known elements; Ihese symbo.s 
jre shown in Fig. 7.1 



u 

c - a 



VvJilu' 


Sil v t?r Iron 

Fig 7 1 Symbols used by aluhprtlijls 


feartb 



Merury 


Sulpbijf 


.a ter on, John Dalton proposed the use of symbols to represenl the 

E ’toms of various elements. Some of the representations made by 
'alton are given in Fig, 7.3. 

is new elements were discovered, and new compounds were made 
rom them, it became in possible to represent them as pictures it was 
J J. Berzelius who introduced (he modem system of naming elements 
>y their symbols in which they are represented by letters 



Ftf 
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—-- ■ 1 

(jj) mi j 

c 

fj) Nitrogen 

(JJJ) Pat Alt' 


■ Car'fton 

(^3 Oirygen 

c 

$0 Sulptwr 

Copper 

( 

Phosphorus 

Uad 



©CD 


Armmiiiki^ 


Otufinriit 


fi.luTr.ma 


i GO 


Water 

I 

Fiij 1 3 Dalton'S ■5/mtwfl* sntt Pammiil.ie 



Cartmuiie 0 *idn 

C-irbi>npC .fit Id 

Sulphuric AjcI d 


MAKING SYMBOLS FOR ELEMENTS 

We can use either the First leiter or a combination of letters in making symbol of elemt 
For example, oxygen can be represented by lhe lettsi O Similarly, For nitrogen, carbon, sulf 
we can use the letters, N, C and s respectively Hgwpver, m some elements lhe first Let, 
same. For exatrp : c, nitrogen and neon, cartoon and calcium r-ic, have ihe same rirsl U l\- 
such cases, we add the second telter to the first it> avoid confusion. For instance, symbt 
nitrogen is N whereas for neon, (ho symbol is Ne and for carbon and calcium is G arv 
respectively Many element starting with the same latter at a lime, we use .-ithe* [ho first t 
or the first two letters of lhe Latin language. For example, iron in Latin language is know 
ferrom. sodium is known as nalnum and lead is known as plumbum. Therefore, the syr 


lor iron is Fe, for sodium is Ne and for lead is Pb 


r Good to know 

Alchemy rs an ancient version of chemistry in which methods to (ransform lower met 
Info gold and lo find n universal elixir were studied Muslim scientists wero gref 
^ involved in it 

TlK^u 1. 1. Syrfltwli Eferivttd from EngHali ndtnes of t*w dc-merMa 

Name of the elements 

symbol 

Name of the elements i syrnt 

Hydrogen 

H 

Phosphorus i F 

-- 

Helium 

He 

Sulphur j ® 

Lithium 

U 

j 

Argon \ 

Carbon 

c 

Calcium ' 1 1 

Nitrogen 

1ST 

Nickel i 
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" 



t) 






Taint / 1 Symi hoi*. 'jctimtcr Irom E=r-iji -i* > i w ^ lhe w»urri©nta 


Name of : : • dements 


Oxygen 
Fluorine 
'Neon ^ 

A In mi ni uni 


Silicon 


symbol 


NatYie of the elements symbol 


O 


Ne 


AI 


Si 


Bromme 


Sr 


' 


Krypton 


Kr 


iodine 


M- Barium 


Bb 


Tabiln? 2 SyrnEJCtfs from Lsdri names or mo fcfem™ 


English n- r of the element 

Latin name of the element 

Symbol 

Sodium 

Natrium 

Mg 

Potassium 

Kglium 

K 

T 

Iron 

Ferrum 

Fe 

Copper 

Cuprum 

Cu 

Silver 

Argentum 

Ag 

Gold 

_ 

Aurum 

Ag 

Merc u ry 

Hydrogyrum 

Hg 

Lead 

Plumbum 

Pb 

Tin 

Stannum 

— Sn i 


CHEMICAL FORMULAE OF ELEMENTS 


We have studied earlier that a molecule is the smallest partied of an element or a compound 
and il has independent existence, Generally, elements are represented by their symbols 

only. However, some elements which are in molecular form are represented bv their 
formulae. 1 

Just as a symbol represent one alom of an element, Ihe chemical formula represents one 
molecule of an element or a compound. For example, one molecule of oxygen element 
contains two atoms of oxygen, therefore, the formula of oxygen rs Q : . Please note that 20 
represents Z separate Otoms of oxygen while O? represents a molecule of oxygen. SinrnJarty, 
the molecular formula of nitrogen is N?, of hydrogen is Hj and of chlorine is Ql z . 

- rjgN---— 
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^rt, 


The inert gases like helium, neon and argon are nfionoalonvo, so their sym: o. ^ 
are just the same All the metals are represented by ihoir Symbols; they d-■ ikji 
separate Formulae, e at > 



The chemical formula of an element (5 the formula that shows the actu.,i numb 


atoms In one molecule of the element. 

The molecular formulae of some common elements are gwen in Table 7,3. 

t aDle T ? htafleculflt tormuldirOE wsrw: Mnuron tilcmnin'.-s 


er 


O' 


Element 


Formula 


T 


Hydrogen 


Helium 


Hz 


Number of atom*, 
per molecule 


He 


Oxygen 


Q; 



Sulphur 


Phosphorus 


Nitrogen 


Bromine 


Chlorine 


Si 


Pa 




Orj 


Cb 


8 


CHEMICAL FORMULAE OF COMPOUNDS 

The maleoulp of a compound consists of the atoms of the constituting elemenfs m a definite 
ratio. Thus, the composition of a compound is fixed. The atoms are present in a molecule 
of a compound only m whole numbers. 

For example, water is a compound whose molecule contains two atoms of hydrogen ajyj 
one atom of oxygon. So. tho formula of water Is HzO. In the formula H 2 0, I ho symbol Hi 
indicates two atoms of hydrogen and O represents one atom of oxygen. The number before 
a formula shows the number of molecules For example, 2H ? 0 means 2 molecules d 
wsler Similarly, one molecule of hydrogen and one m-olecufe of chlorine make I wo molecules 
of hydrochloric acid A molecule of hydrogen chloride rS represenled by thr 
formula HGL The digit ' 2 ' shows two molecules of hydrogen chloride. 

Hj + Cb -- ZHO 


Thus, if we know the number of atoms of Ihe elements constituting a moiecula off 

-- ^ -- 
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compound, we can wrile Ms chemical or molecular formula In Table 7 A some examples 
are given, Table M Formyle* elearneegnrtfcettorciwurtfifa 


Compoi 

Formula 

Constituent elements 

Atomicity 

1. Carbon rtiox dr 

CO, 

Carbon (Cj 

i 



Oxygen (Q) 

z 

2. Sulphuric aqid 

HiSOj 

Hydrogen (H) 

2 



Sulphur (S) 

1 



Oxygon (O) 

4 

3. Sugar 

CMiO ii 

Carbon (C) 

12 



Hydrogen {H) 

22 



Oxygen (O) 

11 

A. Potassium 

KMnO., 

Potassium (K) 

1 

Permanganate 


Manganese fMn) 

1 



Oxygen (O) 

A 

5 Ammonia 

Nhh 

Nitrogen (N) 

1 



Hydrogen (H } 

3 

§„ Nitric acid 

HMO: 

Hydrogen (H) 

~v 



Nitrogen (Kl) 

1 



Oxygen (O) 

3 

7. Phosphorus 

PsOs 

Phosphorus <P) 

2 

Penloxide 


Oxygen (Oj 

5 

8, Mercuric Chloride 

HgCh 

Mercury (Hg) 

Chlorine (Cl) 

T 

2 

9. Aluminium 

AiBr 3 

Aluminium (Al) 

3 J 

Bromide 


Bromine (Sr) 

10 Borax 


Sodium (NaJ 

2 J 



Boron (B) 




Oxygen (O) 

7 J 


The molecular formula of a compound is the formula that shows the actual number 
of atoms of different elements, present in one molecule of a compound, in the form 
of their symbols. 

RADICALS 

A radical is a group of atoms or a molecule that has unpaired electrons in outer shell. 

They combine like atoms, have their own combining power and can be represented by 
their own formulae. Unlike atoms, however, radicals do not have independent existence. 


'' 97 ''- 
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That is. they exist only in. combination with some elements or another radical 
carbonate radical is represented by CO 1 and it contains one atom ol C an. ik 10e 
of O and two negative charges, it combines with calcium (Cs) to form a co; n .,y h() 
calcium carbonate iCaCOj], 



List of Common Radicals 


Acetate 

(C^Ojr 1 

Ammonium 

(NH^P 

Carbonate 

(COj) 1 

Chlorate 

(CIQ 3 )t 

Chromate 

(Cr 3 0 T )i 

Hydroxide 

(OH) 1 ' 

Nitrate 

(NOj)’ 

Peroxide 


Phosphate 

iPO A \* 

Sulfate 

(SO 4 >-a 


II 


VALENCY 

The ability of an atom of an element to chemically unite with a definite number 
atoms of other elements is known as valency. Thus valency Is a measure qf 
combining capacity oi an element The magnitude of valency is expressed py a , v ^ 
number. 

For example, in a molecule of water, two atoms of hydrogen combine with one 
oxygen, Therefore, the oxygen atom lvjII hove a valency of 2. 

Lei us consider some other compounds Of hydrogen, such as: 

MCI (Hydrochloric acid) 

H:S (Hydrogen sulphide) 

NH 3 (Ammonia) 

CH* (Methane). 

tn these cases, (he atoms of chlorine, sulphur, nitrogen and carbon combine wilh i „2 
and 4 atoms of hydrogen respectively, therefore, their valencies will be expressed as' 
2, 3. and 4 respectively 

We have* seen that oxygen has a valency of 2 in HjO. In the same way t Mg has a vaierr 
uf 2 in MgO and Hg has a valency of 2 m HgQ., 

Elements with valency one are known as monovalents, Examples of monovalent eiern 
are sodium and potassium Elements with valency 2 are known as d'ivalents. Examples 
divalent elements are magnesium and calcium, Similarly, elements having vatency I 
9 re known as trivalents. Examples of trivalenl elemenls are iron (Fe) and afuminium (A 
carbon (C) and silicon. (Si) arE tetravalent elements. 

- -r'ash- 
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Some element rh as helium, neon or 
krypton do not c . r bine at alt. T hc-ir valencies 
are 0 They arc c;j led zerevalent. 

The name, it im-'j:. rjnd v^lenere?, of some 
common eb.-iii «*i .-md radlcaJs are given 
m TabEe. 7 5 

Variable vo!c r cses 

There are some I e merits like Co, Hg. Fe 
and $n which comt me with different number 
of atoms to forrr'i d ffrjrent compounds. For 
example, iron combines with chlorine to form 
two compounds, i.e. FeCl, and FeCb In 
FeCJv one atom uf iron combines with two 
atoms of chlorine Thus, the valency of iron 
is (wo, fn FeCI , iron combines with three 
atoms of chlorine and its valency is 3. Such 
elements which show different valencies are 
said to have variable valencies. 

The name5, symbols and valencies of some 
elements having variable valencies are given 
in table 7-6, 

/-- - \ 

Good to know 

Elements having variable valencies form 
different compounds wiih different 
valency. For example, iron with valency 
2+ forms green ferrous chloride while 
with valency 3+. forms yellowish orange 
. ferri c chlari dE. _ __ J 


i b F Of it a./ » c Jt rtfirf V- r r, r - r np u-jrrarujft TBCh^ls 


Name of 
radical 

Formula of 
radical 

Valency 

Chloride 

ci_L 

1 

Bromide 

&r 

1 

- — - 

Iodide 

1___i 

1 

Oxide 

Q ? 2 

Sulphide 

& 2 

Nitride 

N 3 " 3 

Hydroxide 

OH 

_1_ 

Nitrate 

NOT 

1 

Sufph'te 

SO, 1 

?. 

Sulphate 

SO S 

2 

Carbonate 

n 

o 

u 

1 

2 

Phosphite 

P<V 

1 3 

Phosphate 

por 3 

3 

Ammonium 

NHj- 

1 


np 



frg. 7 J ferrous {§»een) and fame lys' tim-ir HThfifti- cmcnwi 


Element 

Symbol 

Valency 

fron 

Fe 

20 f3 

Tin 

Sn 

2 or 4 / 

Sulphur 

S 

2. 4 or 6 

Copper 

Cu 

f er2 j 

Mercury 

Hg 

1 or 2 | 
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5!K 



WRITING OF CHEMICAL FORMULA OF A COMPOUND 

We can write the formula for any compound, if we know the valencies of element ;j nr j 

and their symbols In writing the formula of a compound, we follow the following 

n Write ihe symbol of elements or radicals present in the compound sid< by S i de 
example. HO, ' t_ , 

□ Write the valency of each element or radical at the right top corner (superscript) c 
example. H’OT ' *1 

Q Now interchange the valencies and write at the right bottom of each element 
radical as subscripts, For example; H 1 . % Q ; i.e H.,0 


□ If the valency number is divisible by a common number, divide and write the forme 
after simplification as shown below: 

MgirCh is simplified into MgO r C; O, is simplified into CO^ and HgiQt is simplified in'- 
HgO 


D If -3 radical also forms a part of a compound one) if iwo or more units of a radical ai 
needed, the number is indicated by enclosing the; radical in brackets and writing c 
number on their right outside (he brackets For example, the valency of Zn. 1 is two sr 
valency of NO*' is one. The formula of Zinc Nitrate is Zn (NOs)z. 

O The metallic part ot the compound >s always written first, followed by the non-metaf 
part. 

Let us apply the above-mentioned rules for writing the formulae of the following compound 


Example 1 


Write down the chemical formula of sodium sulphate. Follow the above mentioned rule 


1. Write the symbols of sodium and sulphate Na SO* 

2. Write their valencies as superscripts Na ■ SO f 3 

3. Interchange the valencies by criss-cross rule and write as subscripts. 
Na^ 504 

4. Combine them lo form formula. 

Thus, the chemical formula of sodium sulphate is Na?S£V 


Example 2 


Write down the chemical formyls of calcium carbonate. Proceed as before and W Tl!t * 1 
the steps. 

1. Write the symbol of calcium and carbonate Ca CGj 

2. Write their valencies as superscripts Ca*C0 3 ? 

3. Interchange the valencies and wnte as subscripts Caj(CO a ) ? 
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4 Remove Eh' comnion factor 2 CaCO : 



Hence, (he ronmH h of calcium carbonate is CaCCK 

After gelling sorrio practice. you should be abre to worK this oul menially and write th e 
formulae of the >mpounds in one step. 


For your cariver,i . nor:. by using She above mentioned rules, the formulae of some compounds 
have been deriv ij in Triple 7.7 


ISWa 7.7 of £h*mi£*l formula? of auna ccmp^u^'li 


Compoun 

Elements/radicals with valencies 

Formula 1 

1. Hydrogen chloride 

H’ 

Cl* 

HCl 

2, Ammonia (nitrogen hydnde) 

N 3 

H 1 

NH, 

3. Ferrous sulphate 

Fe* 

SO* 

FeSof" 

4. Calcium hydroxide 

Ca ? 

OH 1 

Ca(OH) 3 " 

5. Aluminium oxide 

Al 3 

o 3 


6. Hydrogen sulphate 

H % 

SO/ 

HjSO, 

(sulphuric acid) 




7. Ammonium carbonate 

NH\ 

CO, 1 

(NH.), CO~ 

B. Calcium bicarbonate 

Ca 3 

HCOj 1 

Ca(HCOoT 

9. Sodium nitrate 

Na 1 

NO, 1 

NaNOj 

10 Copper (11) sulphate 

Cu 3 

SO, 3 

CuSOj 

11. Iron (111) phosphate 

Fe* 

PO* a 

FePO, 

12. Zinc chloride 

Zn 2 

Cl 1 

ZnCN, 


SIGNIFICANCE OF THE FORMULA OF A SUBSTANCE 


The formula of a substance signifies Ihe following: 

O It represents the name of the substance. 
a If represents one molecule of the substance. 

□ It gives fhe names of atoms of oil the elements present in the molecule. 

□ Jl gives (he number of atoms of each element present in one molecule 

□ It represents a definite mass of the substance (equal to molecular mass expressed in 
grams), 

CHEMICAL REACTIONS AND EQUATfONS 

When Iron (Fe) and sulphur (S) are heated, (hey combine to form a new sufistence called 


■4otV 
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iron sulphide i"eSi Water on electrolysis liberates H? and Oj. These ire example 
of chBmFCal reaction* and are represented by chemical equations. A Chemical roaciipr, 
is the process m which change in ihe nature and composition of substances tokos place 
The substanc es Thai lase part in a chemical reaction are called reactants and Iht >. ibslar.cc? 
thaL are produced attar chemical reaction are called products 

A chemical equation is a representation of a chemical change by means nl symbol 
and formulae- We must know the Paines and tormuiae gf reactants and produrls Id wn^ 
S chemical equation 

Method for writing a chemical reaction 

Follow the to!lowing rules while writing a chemical equation: 

□ Write the formulae of the reactants an the left bend side in an equation. 

□ Write the formulae of the products on she right hand side in an equation, 

□ Put Ihe sign of an arrow (. -5 m between reactants and products. 

□ jf there are two or more reactants or products, then plus sign ( + ) 15, placed betweer 
them. 

□ The number of atoms or reactants and products are made equal. 

The process of equalizing the atoms of each type on left hand side (reactants) and righ 
hand side (products) of ^n equation is known as "balancing the chemical equation/ 

□ Never change a formula of either the products or of the reactants in order to balance 
the equation. 

□ All the reactants and products in a chemical equation must be written in a molecule 
form. Atomic forms arc unstable. For example, iT O; is taking part in a chemical reaction 
it should be written as Q; and not 20, 

Let us appfy the above rules lo write correct equalions in the following examples 

E 'BBSE&M 

Electrolysis of water liberates H 2 and O-. 

1 . Step 1 : Writ# the formula of reactant (waler) 

KO 

2- Step If: Put an arrow sign after writing the reactant 
H-O-- 

3. Step 111: Write the formulae of products after the arrow Sign and insert a plus 5*9 r 
H?Q - H? + D s 

4 Step JV- Now balance the chemical equation. 

2H z O - 2Hj + Qj 
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When magnesiui burns m ux/yeh, a white powdtr of magnesium oxide is termed 

1. Slap t: Mg * o? 

2 . step II: My * O? 

3. Step III: Mg • Or * MgO 

(Unbalanced) 


4 , Step IV: 2Mg 1 Ot - 2 MgO 
i Balanced) 


Sodium hydfoxi :e reads with sulphuric acid to give sodium sulphate and water. 
1, Step ]: NaOH + H f SQ^ 
t. Step II: NaOH + H jSO, 

3. Step III: NaOH * H^SO, —' Na £ SO* + H z O 

(Unbalanced) 

4. Step EV: 2NaOH + H.SO*-N 3 >SO^ + 2H,Q 

(Balanced) 

SIGNIFICANCE OF A CHEMICAL EQUATION 

Chemical equations provide us with a loi ot information about a chemical reaction at a 
glance. They indicate: 

1, The rectants that lake part in a reaction and the products that are produced 

2 The quantities of Ihe reactants and Ihe products by mass or volume. 

3 The number ot molecules of reactants and the number ot molecules of the producl 

CHARACTERISTICS OF CHEMICAL REACTIONS 

When a chemical reaction takes place, it shows one or more ot the following characteristics- 

{ 1 

(r) Evolution of a gas 

A gas may be evolved during a chemical reaction. It one ot the reactants is a liquid or in 
solution rorm. evolution ot gas is rparked by effervescence (bubbling) rn the liquid. The 
gas can be identified by testing it. The evolution of a gas is shown by an arrow point mg 
upwards {t). 

□ When zinc reacts with dilute sulphuric acid, hydrogen gas is given off. There fs 
effervescence in the id The gas can be tested by applying n burning matchslidf to 
it. Hydrogen burns with a pop sound. 



Scanned with CamScanner 












UNIT - 7 


¥ 


Communication in Chemistry fiynitafs. Pen :u? & 


Zn 

line 


hbSOt 

siHptiuric 

;il-iU 


ZnSCh 

n^e 

liU Ipl Will 


H ?(t ) 

tiydiogen 


When calcium carbonate is heated, carbon dioxide gas is 
given off The gas can be tested by passing it through lima 
water, it lurns lime water milky. 

CaCQi -— _ CaO + COcOi 


carbonate 


oalduflfi 

cmic 


carbd-h 

aipKifle 


C.V 

(II) Change Of colour 

One of the prod acts to rimed during a chemical reaction may 
have a different colour than the renciants.Mn such a case, 
change of colour accompanies the chemical reaction. 



O When green-coloured copper carbonate is heated Strongly, 
a block residue of copper oxide is left. 


CuCOj 

copper 

carbonate 

igrcenj 


rvciL 


CuO 

COppiM 

Glide 

fUacfcV 


COr[t ) 
enrfree 
i5>crjri <Sb 


& 




<V 


When white crystals of lead nitrate are heated strongly, yellow 
coloured lead monoxide is formed. A reddish-brown gas, 
nrtrogen dioxide is also given off. 

2Pb{N0 3 )*_JBK- - 2PbO + 4NO a (t)+Oa{f ) 

lead nln(e lead nitrogen oiygen 

(wfiHej Guide dioxide 

(ypllnwi |reddish-blown i 


(tii) Formation of precipitates 

When two chemicals, normally in solulion form, react. mastly 
an nv-jvuble substance is formed that sottlos down in the form 
of precipitates. .The colour of the precipitates depends on the 
colour of the insoluble conn pound The formation of precipitates 
in a chemical reaction is shown by an arrow pointing downwards 
ft) by writing (ppt). 

□ When an aqueous solution of feme chloride is mixed with 
ammonium hydroxide, brown precipitates of ferric hydroxide 
are formed. 

FeCb + 3NH*OH -- Fe(OH) : ft ) + SNHXl 

fame amnuiiVLim fame ajiunanfurfi 

cfila/ide HiydFpxSdc hydroxide cMortde 

(brawn) 


Fiq 7.5 EltervHMiKo rf oq 

ri o«i CjCO 



Ffq 7 .Cl HuSfafa Oi cupper 

&Qi.pQnate > L . prndit 

IjIflCh aUpP nr QMfle 


I 



Fig. 7.7 Precipitate^ 
fnrric hydroijj i_ ■ 
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p■ When 3 solution o! ciivcr nitrate (colourless} i$ mixed with a solution of sodium chloride 
(colourless), w: r precipitates of silver chloride are formed. 

AgNOj+ NaCi -*■ AgGI(l) + NaNQ., 

sU^cr sodium illvirr irfium 

riitNiiir cMortB# cWoridc fsilrofc- 

1 u-oltijrluaa | 


(jv) Hnergy ch. jes 

Almost all reactror are accompanied t>y energy changes. During the reaction energy in 
Ihe form of heal may he released or absorbed. Accordingly, there are loitering two types 
of chemical reactions 
(a) EXOTHERMIC FACTIONS 

Exothermic reactions ore the chemical changes during which 
heat is released. To show the release of energy, '+ heat 1 is 
written on the right hand side of the equation. 

□ All burning reactions are exothermic. When carbon burns in 
□ir. heat is released 

C + Os -— -* COiO ) 4 heat 

Cnrfrcm Gxygen cfliUD-n rinuldf 

□ When water is added to quicklime (calcium oxide). hEat is 
becomes very hot, 

CaO + HaO-- Ca(QHh + beat 

calcium oxide water caScrnm Hydro*ide 

(bj ENDOTHERMIC REACTIONS 

Endothermic reactions are the chemical changes in which heal is absorbed. To show the 
dhsorption of heat, either + heqf is written on the left hand side, or '* heat* is written on 
ihe right hand side of the equation. 

0 When carbon and sulphur are heated, they react to form carbon disulphide. Heal fe 
absorbed in the reaction. 

C + 2S -—* CSa - heat 

carbon solp h lj* cartian di-su iphid fj 

D When nitrogen and oxygen are heated to a high temperature, they read to form nilhe 
oxide. Heat is absorbed in the reaction. 



evolved and the water 


N* 4 O,-► 2ND — heat 

nllrogan oj^ffan nllrier oxide 

(v) Change of state 

In some chemical reactions, there Is a change in, physical state. To show the change of 
state, s (for solid), I (for liquid), g (for gas) and aq (for aqueous) are written after their 
symbols or formulae. 



/fo5^ 



Scanned with CamScanner 

























fa 


UNIT - r 


Communication In Chemistry {SymbMs, mj,, 



□ Electrolysis of water gives hydrogen and oxygen gases 


tv .I [El 


2H=[g) 

hvd'ogu-n 


Or(g) 
0 '1 



□ When hydrogen bums in oxygen, liquid water is termed. 

2HHg) + O’lg) -2HjG{l) 


TYPES OF CHEMICAL REACTIONS 

Certain patterns are observed in chemical reactions Chemical reactions 


grouped according lo these patterns. By using these patterns, we can predict the 


nrc ' Wnsref* 


formed in a targe number of reactions. Some important types ot chemical renc/T^ 
given below: r ons 1 




(i) Combination reaction 

When a compound is formed from its elements, or from simpler substances the ream 
is called combination reaction. This type of reaction is also known as "syntha-- 

n Nitrogen reacts with hydrogen, to form ammonia 

Nj + 3H 2 --- 2 N Hj 

IMU&£*i"i riyfirogefi 


snir^onia 


□ Magnesium reacts with oxygen on heating to form magnesium oxide 

2Mg + Oj ■ 2MgG 


«pggnevi:j'n pxide 


magnesium oxygen 

(li) Decomposition reaction 

In decomposition reaction, a compound breaks up into two or more substances, f 
Decomposition is normally caused by heating or by passing elect deity. 

For example, 

□ When calcium hydroxide is heated, calcium oxide and sleam are produced. 

GaCOH) r _££i!-* CaO + H^O 


t 


Mlcigm 

□zidv 


w tiler 


caioum 

Jiy'drowdc 

q When copper carbonate is hsated, it decomposes into copper oxide and carbon dr» 

CuCO,_-CuO + COj 

Copper COpppr carbon 

tart>anflLi* oztde dioxide 


C 


Displacement reaction 

tn this lype of reaction, one element replaces another element in a compound. It is fo Lr 
that, in general, a mors reactive element replaces a (ess reactive element from its 
For example. 




=3 
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UNiT - 7 


CoiTirnunicflffon fn Chemistry fjjfniiinii, FutitMiiar & EirirAiIcnj) 


0 iron is a more rt - :.:|ivo clement than copper. If a piece of iron is a tided to a solution of 
copper sulpha i . h en in a lost lube, the blue colour ot copper sulphate gradually fades 
away and a pul- jreon solution of ferrous sulphate is formed and reddish-brown copper 


racial pets deposited on (he iron piece. 
CliS Oa + 


l.tipfMH 

'.iiijinnrft 


Fe 

iron 


FeSO* 

tmrtws 

SUl|5Hae 


Cu 


■ 


Similar reactions hm •! <s-rved when magnesium or zme reacts 
wHh capper sulphate 


CuSCh + Mg - 

MgSOa + 

Cu 

C-Oj p j j< mrtQncBiunt 

n i£igacijJSirn 

copper 

GMllihalH 

CUlpPtetEf 


CuSOvi + Zn • 

■*■ ZnSO* + 

Cu 

iOFifM.’i zinc 

zinc 


tulfihaEq 

sulphate 





F ir.| f FD-mflliori I I wan 
sulphate from eowwr '.uIcS’iskii-. 


(iv) Double dispEacement reaction 

In a double displacement reaclion. two compounds react by exchanging their radtcals. 

AS + CD-AD + CB 


These read ions ore of following two types: 

(a) PRECIPITATION REACTIONS 

In these reactions, two compounds react in their aqueous slate 
to form an nsoluble product which appears in the form of a 
precipitate Here are some examples. 

□ Aqueous sodium chloride and silver nitrate read to form a 
white precipitate of silver chloride. 




NaCI(aq) + AgNQ 4 (aq) 

sodium silver 

chlariele FillrnLe 



- AgCI(i) 

silver 

cfflofictp 


NflNOj 

Stadium 

nilfitTn 


Fig. 7.ID Fprm^ElOTi [»f )Hw 
Chlandc preapdtnEtra 


Aqueous sodium carbonate reacts with aqueous copper sulphate to form a precipitate 
of copper carbonate. 


NajCQ](aq) + CuSO^aq) 

sodium cuppuc 

MiboMdlia sulphate 


Na,SG4 
sodium 
Sy I phnlo 


+ CuCO^i] 

COpJJP" 

carbonate 


(fa) NEUTRALISATION REACTIONS 

In these reactions, an acid reacts with a base by exchanging their radicals to form safl and 
water. 

Acid + Base-- Salt + Water 


Q Sulphuric acid reacts with sodium hydroxide solution 1o form sodium sulphate (sail) 
and water. 
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UNIT - 7 



Communication fn Chemistry (Syntfrote. fo> o & EiJtj ^ 


H:SOi + 2N.aOH — 

iulphuTh: iHium 

jitnj hydrmhia 


NB;SO* + 

fcCKVUIll 

JLlllptlCtlC 


2H:D 

walcii 



□ Hydrochloric acid reacts with potassium hydroxide to form potassium chli< tde 
water. 


a- 


HCI + KOH 

'idrptW^rHc pctfassivm 
hvcjnc'i Je 


KCI + 

p^1,TPSNUm 

eHfcnde 


H;0 

■w.nor 


(V) Oxidation and reduction reactions 


OXIDATION: lit is 3 chemical reaction which involves addition of oxygen or removal. 


hydrogen from a substance. 

For example 

□ When carbon reacts wilh oxygen to form carbon dioxide, it is said la be oxidized i 
gaining of oxygen. 

C + o_ -*- QQ } 


caTtipn 


Oxygpfi Mrfrori d'Ofclda 

When hydrogen sulphida reacts with chlorine, the products are sulphur and hydros 
chloride 

H s 5 + Q\ t -S + 2KCI 

hydfOgeA tfitamne sulphur n^rog^n 

sulphide chiomip 



Ip this reaction, hydrogen sulphide is oxidized ip sulphur by losing hydrogen 

An oxidizing agent is a substance which Oxidizes other substances by providing ox; 
to them or by removing hydrogen from them. In the first reaction mentioned above. oxy$ 
is the oxidizing agent, as rl supplies oxygen to carbon. In the second reaction, chlorine- 
the oxidizing agent as it removes hydrogen From hydrogen sulphide. 

REDUCTION: tt is a chemical reacllon which involves addition of hydrogen or remova 
oxygen from a substance. 

For example. 

□ When hydrogen is passed over heated black copper oxide, the falter changes 
reddish-brown copper melaf. Here copper Oxide is reduced by losing oxygen. 

CuO + H 7 Cii + HiQ 

tup pc f hydrogen 'copper watnr 

dioxide 

□ ChlonnE reads with hydrogen in the presence of diffused light to iofm hydros 


chloride. Here chlorine is reduced to hydrogen chloride by gaining hydrogen. 

Ch + H 2 -— 2HCI 


cfilfimne tiydnaggn 


nyd.iogen t±il<jr|de 


A reducing agent is a substance which can reduce oilier substances by removing 


■/JolN 
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UNIT - 7 


Communication in Chcmfstry ?sjfmb«fi, a Equm^nij 



Irani Ihicm orsupp' ■ rui hydrogen lo them. In Ihe reaction 
between CuO and l! Hydrogen is the reducing agent as 
it removes oxygen from copper oxide. In the reaction, 
between Cl?, and 

Hr, hydrogen is Ik, dueling agenl as it supplies hydrogen 
|a chlorine. 


S ) 


Amazing facts'! 


Two bJo mortis share the 
record for havjfpg Itio highest 
hlt miter of k no wti j so ropes 
Borh xenon and coesrum ' 
have 36 


Good to Krv 

Redox, reaction: In chemical reactions, one substance is oxidized whereas the other 
substance is rvMhiocd Thus, both oxidation and reduction take place at the same time, 
Hence, these reactions are called redox reactions. 




For example, rn the reaction between 
hydrogen and copper cxide. hydrogen 
reduces copper oxide by removing 
oxygen, and is dself oxidised to w^ier 
by the addition of oxygen 


rcOLJte<J 


t- 

CuO 


Hj 

t 


Cu 


Df'di^ecf 


HsO 

_f 



Let's work in team! 

Write a note on fhe ase of oxidation and reduction reactions in industries Discuss your note with 
Other Students and your teachers to get better understanding, 



c — 1 

_ 

Teacher's corner 

Tnlre sfudenfs to so 
that have been disc 

K 1 

1 

irafory and show them practicaity some of the chemical reactions 
this chapter. 

ence ta b 
uSSCd in 




KEY POINTS 


Here is :i list pf key points to remember: 

An element is rejvresunted by a. symbol. 

Symbols, ant ihc abbreviated name of elements. 

^ The chemical formula of a compound reprc^cnls the number of moms of the cons'iiucm 
e lenten is. their ralio and the mess of ope molecule. 

The valency of an element is a measure of tts combining capacity wiih ocher element* 
A group of atom or a molecule with unpaired electrons is called u radical 
A chemical equation is a representation of a chi-ruk-itl change by roe.ms of .symbols 
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Communication in Chemistry (Symbols, Fu. u ^ c * 

— — _ 




jnJ formulae ofrcaclanis and products 

0^ the process of equal izing line number of atoms on left hand side treat inms i ; lt1 j Ti 
hand side (products'! of a chemical equation is known ns balancing the chenucaE cquin^" 
Dunne a chemical reaction, substances Undergo chemical iransfomialinn hi f l11fTVl . " 




neu 


subHianees. 

Chemical reactions are chamc(crimed by one nr more of the follow ing shame i un sti 
evolution uf jias. change of colour. formation ot preeipiiates. energy changes ami ehn^. 


cs. 


Ot'stale 

©s Heat is released during exothermic reactions. Heat is absorbed during endothermi 


react urns. 


rmic 


©t. A combination reaction or synthesis is a reaction in which two or more substance 
combine to form a single substance. 


©& A decoin position reaction is the one in which a compound brcaVs up into two or incite 
subslunees. 

In a displacement reaction, one clement replaces another element in a compound 
|n a double decomposition reaction, two ccmpiiuridf rvml w uli i I mliei b> exchanging 
their radicals. 

0Sj, Oxidation is a reaction that involves addition of oxygen nr removal of hydrogen iron, 
a substance. 

0^ Reduction is a reaction that involves addition ol hydrogen nr removal of oxygen frurn 
a substance. 

0^ A reducing agent is a substance that reduces other substances 


V 


An oxidizing agent is a substance that oxidizes other substances. 


KEY WORDS 


Abbreviated: 

Complicated: 

Latin: 

Precipitates: 

Electrolysis- 

Effervescence: 

Residue: 


■ 

| 

i t 
„ - 


shortened form, 
complex, 
the language of ancient Rome, 

Ensofuble particles that are formed during a chemical reaction, 1 ( 
breaking of □ molecule by passing electricity through it, i 

bubbles in liquid. j 

something which Is left behind in small amounts. 
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Cttmmtinication in Chemistry (Symbolsj, Fotmufoo & Equations} 


■ TEST YOUR KNOWLEDGE 


,V. Answer these ?| trust ions; 

|, Refine a symbol \\ hi eh gkiTienls are repfcscfiled by llic following symbols? 
Na, K. /m S. Ca t Mg. 


2 Write lhe svitiIh'K of barium, silver, gold, iron, mercury and neon 

_i Write L-.itin mimes of ihc following elements: 

(a) sodium (bj potassium tea iron (d)copper <ej silver {ft gold. 

4 What docs ;i chemical formula represent? Write die molecular lOTmtdm: of calcium chloride, 
sodium oxide, itme nitrate, calcium bicarbonate and aluminium chloride, 

5. Name the following compounds: 

{i^FeS {iiJIlgO (i.nNHjOll tivlAbCK <v) ZnCO-j (vt) (NHjJkSO^ 

6. Whal is the di(Terence between (h 20, O-. and O - - (iij 2H, Hi and 


7. Wliat is a radical? Name the radicals, represented by the follow mg formulae. 

o.icor™ {t) SO4 (c> oir id) NOr <e) nh^ + 

8 . Write the symbols and valencies of ihe following, radicals; 

W oxide (b) nitrate 


(cji sulphate 
(c) phosphate 
(g) hydroxide 


fell earbonaie 
(0 ammonium 
(h) sulphide, 


«h Define the term valency. Define monovalent, divalent, trivulcnl and tctravalent elements and 
also give examples, 

lb. Name three elements which show variable valencies. 

N, The formula oT sulphuric acid is H^SO*. 

(a) Name the elements present in 1 is molecule. 

(b) Slate the number ofdifferent atoms present in a molecule of sulphuric acid. 


■ / Trb- 


Scanned with CamScanner 



























jjNtT - 7 Communicaflon in Ghoml&try (Symboft, Fornn 

i Doe* ns molecule coulxm ludut^cn in atomic Cornu or molecular lorm', 1 
) 2. Wriic Jow n the formulae of the compound containing: 

tal One morn nL hydrogen, one alow of nitrogen and llircc Moms of oxygen 
ibi One atom ol hydrogen and one atom of chlorine, 
u'l Two atoms of sodium, one alum ofearhon and throe Moms nf oxygen. 
i,d l One atom of nitrogen and three atoms of hydrogen. 

13 Oixe otic example oT each of a chemical reaction that shoo s the foUotving, clutraeiifrisiici 
a, evolution of a gas b, charge of colour 

e, formation ol prceiptiaic-s d, change of state from Lit^niel in gas 

e. chan tie of state from gas lo liquid 




l-l Balance the following equations: 


ia) Hg - O r - 

-—-* HgO 

l n i !N a i z 

* NHL 1 

-■* run 


<tn H z - Cl z --* HC1 

lei N-; + H;---•■ NHj 

tO Zn - O; --—— ZiiO 

(g) P + Ch - PCI, 

(h> C + Oi - -* CO 


(i> CoO + IfNOi —-- Ca fMO;)i — HiO 

Cj> Na + ---- N T »?0 

15 With Uie help of examples, distinguish between cnrfoihermic reactions and exalhenf 
reactions, 

, ' p 

16. Whai is a combination read ion? Explain with iFie help of two examples. 

i7„ A decomposition reaction is the opposite of a combi nation reaction. Explain with (liehf 
of an example of each reaction, S 

l£. Under which two conditions* decomposition reactions normally take place? Give 0 -' ^ 
example of each. 
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UNIT- 7 


Oommurfication fn Clir?/m's fry f Symbol*, rD/mulnp A Fqciw(lena> 


p) What is IV (ii: pl.u-otnenl kMCliun'.' What rule govern:. the replacement ut iin element m o 
compound 1 1 ’ .ni-'iljei c It: iti L'lil? f.xpkuri v, ill] a a example. 

211 VVl ife these l’(|[i Mi' ns i-s 11 lii liter lie Ip of ilic symbah and formulae. 


Iri 7 mu 

Oxygen 

forms 

Zinc oxide. 

{ii) Phospliml Lts 

■ Chlorine 

forms 

Phosphorus trichloride 

liii)Carhou 

~ Oxygen 

form 1 . 

Curb mi monoxide. 

(iv l Hydrogen 

+ - Chloride 

forms 

Hydrogen chloride. 

t.v| Nitrogen 

t Hydrogen 

forms 

Ammonia. 


21. Whal is ;i double decomposition reaciion'. 5 How mans types oT double dccomiHisilion 
reactions do v i ■ n know? Give- one example of each. 

22. Explain I lie limits oxidnliuri and oxidizing agent and reduction and reducing a^nt. 

23. When is a substance said to be reduced in a chemical reaction? What role does a reducing 
agent play in such a rend ion? 

2J Explain the meaning of a redox reaction with the help of an example. 

R. Fill in the following blunks: 

1. The concept of symbols of etc men is was first presented by..... 

2. Symbols or sonic elements arc derived from their.... names 

3. Neon and argon have ...._valency. 

J The valency of aluminium is .... + .__ 

5. Molecular formula of ammonia is _ _ 

6 Double decomposition rcdcliotls are oV .,...type. 

7. Heal is given out during an .. reaction 

8. If an equation has *+■ heal - wrilten on its right hand side it is an ... 

9. An oxidizing agent provides —,—........... or removes....... 

su bsUincc. 

10 In a displacement reaction, ..................... element displaces -. 
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UNIT - 7 


Camnwnic&tian in Chemistry (Sym bote, Form, # ^ 
- --- 


C. Decide whether the following statements arc TRUE/KALSI'L: 

I In Fe;Oj,,. the v aicney «f oxygen lk 2 ■ 

2 . Mg is Hue symbol of mi clement called manganese, 

3. The element calcium has a variable valency. 

4. Symbolic representation of compounds U Us chemical formula 
5 The symbol of oxygen is 0 ; . 

&. The substances that lake pan m a chemical reaction arc ealicit reactant* 

7 - I he substances that are produced in a chemical reaction ate called products.^ 
K. + O ——-■ H> 0 3 

9, In some chemical reactions, there is a change in physical stale 

1 0. Reduction is a chemical reaction which involves addition of 
hydrogen or removal of oxygen from a SubslEtncc. 



L>. Give one-word ansvvur of the following questions: 

1 Do symbols represent an atom or a molecule? 

2 If a certain compound has a formulae H-X. Wbni if; the valcnev of X"? 
3. What docs the group of atoms behaving as one untt called? 


4. What represents a compound with symbols of its cottsliiuLnt elu^nL:nl*'. , 

5 . What do wc cal) a group of elements having /.cm valency? 

CL. Choose the most appropriate answer for the following statemrtts: 

4. MCO’s arc missing an dement with valency 4 is said to he; 

b, monovakni b divalent c. irivalenl d. tctravlk* 

5. The tout! rtumhernf atoms is rNH^^SOj are: 

a. 5 b. 10 c. 15 d. 20 

6. An arrow pointing downwards in a chemical reaction shows: 

a. evolution of gss b. formation of precipitate 
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UNIT - 7 


Comnjuniaatiatt in Chomlstry (Syfnbals x r ormuJ.tf 1 & Etjuattoffpjf 


1 A chemical J-.r • : n- n in which heat is given out is called: 

a. exothermic re.ici inn b. endothermic reaction 

e„ decomposition reaction d neutra] i Kali un reaction 

f! In a combination reaction how many products uro romicd? 
a. one only fe. iwo only 

g. one nr iwo only d. number cannot be specified 

y, Whal happens it a displacement react ion? 

a. A mrti't 1 ruildi vo element replaces a less reactive el ernenl. 

b. A less roue tv. e element replaces a more reactive element. 

c, An clement replaces another element which in equally reactive. 

d, Any cl cine Ei I can replace any other clement iviih no relation to reactivity. 

JO. A rieiatnili/ulion reaction Isa: 

a. decomposition reaction h displacement reaction 

e combination reaction tl. double displacement reaction 

i I. An oxidation reaction involves: 

a. addElion of oxygen only b. addition of hydrogen only 

c, addition of oxygen or removal of hydrogen d. addition of hydrogen or removal of 


& 


oxygen 


Homework Assignment 
Study about the use of SMOtb^rmic reactions in everyday tife end a note on these uses, 


FVH Wimm SCt£M CC 


Identify the type of each of the following chemical reactions: 


(0 

X 

+ 

V 

—- XY 


m 

XY 



—* X 

+ 

m 

AB 

+ 

X 

—*• AX 

+ 

M 

AB 

+ 

CD 

—* AD 

+ 

M 

Acid 

+ 

base - 

——p. salt 

+ 
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Acids, Bases, and Tall 



Learning Objectives 

At ili l l l ml of itiix unit, Muilcnt* s1 1 li id lI Ih l nUk tu: 

□ UFKltT-Hluml and iltrinc adJ. twin; iiml ’■isti 

c lm .Mid L\pljin. imsLi L-\j.mpk L >, .irw) equaling. ihc \ atinufa jirupiirtita t>i jcidh, aniS ^aH 1 ; 
n name illi,I rttilL- the k'lnml.i-. i'l suttW rk.id■- Iiam. 1 *, .lII.,lI| h .hud Mill 1 -, 
o ghvff o*c* (if ^mw cummin atidv. nlk-ili* pthJ tallv 

i. unJiraiaihl jtid iklitic an tniiioh.it' and name wnw niHM.fi Hm mdioiots ;hh5 sl-hl- vUi.u tulnui lltev 

show in lhn ^r^enL-e N iihilU miiL alkali*. 

c undiLnliind acid dut'ine ninjlnplvnl mn rutllOII ,ind ilil i; exampk-N and i:d,Lial i*HVi iif nf JlFatiulimi m-lcEinn* 


p 




Compounds -are formed by the combination of various elements. More than three million 
compounds are already known to us H is not easy lo learn Hie composition arid proper^ 
of each compound, However, all the compounds are mainly classified into three group 
These groups of compounds are known as AQD5, BASES and SALTS. 

INTRODUCTION TO ACIDS 

The word "ACID" comes from the Latin w&rd 4 

“ACIDUST which means "SOUR". The lerm 
"ACID" was introduced in chemistry to name 
those compounds which have a sour taste 
Fruits that taste sour contain acids For 
example, lemon, orange and; grapefruit contain 
weak acids. However, some acids are very 
strong and dangerous to handle For example, 
sulphuric acid (HiSCX) is one of the strongest 

acids. Strong acids like sulphuric acid can cause serious skin burns. 

Today, we encounter those acids directly Of 
indirectly in all of our normal Ido activities. 

Hearty all frurts contain acids and so do many 
common foods, Applos contain malic acid,, in 
lemons, oranges and grapes citric acid is 
found, goose berries have tartaric acid The 
souring of milk produces lactic acid These 
substances are the examples of naturally- 
Occurring acids or organic acids. Chemists 
have prepared several important industrial adds 
synthetically They are often manufactured from 
minerals and ore, therefore, known as inorganic 
acids or more commonly as mineral acids The mosl important mineral acids are sulpha ^ 


Good to know 
Strength VS concentration 
The strength of an acid must nol te 
confused with its concentration 
Concentration depends on the amounl 
cl water presents. Strength refers to tta 
number of hydrogen ions. It is possible 
lo have a dilute solution of slrong add 
For example, dilute mine acid is diluV 
solution of a strong acid. It has a pH d 
about 2 , but it is nol very concentratad- 


■/fiSv. 
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AddSf Bbsm, and Salts. 


UNIT 8 



add (H?SOiJ F nitii ■. .i.id (HNO-,) and hydrochloric acid (HCIJ 


Thcr acids pros.ni I ir (nod sluffs ari; Mineral 

adds such as sulphuric, hydrochloric and nitric acid 
are very strong (.■.■- acids most not be lasted. They 
are extremely com ■. They corrode skm. clothes, 
rnelals and most nr rhe other substances. These 
concentrated ao. mu si be handled with care. 


Good to know 

Soft drinks contain a weak 
inorganic or synthetic acid called 
carbonic acid This acid gives 
■sour taste to these cold drinks. 



INDICATORS 

Substances which change colour when treated with acidic or basic solutions are 
called Indicators. 

Litmus, phenotphlhalein and methyl orange are examples of common indicators. Ah acids 
and bases affect one or the other indicator. 

The colours of thn three commonly used indicators in acidic and alkaline solutions are 
given Ih Table 8 1. 

Ttb'c 0 l Colour of common In'iiconpra. m aed'e and alh^lmE saiuUofi^ 


Indicators 

Acidic 

Solution 

Alkaline 

Solution 

Litmus 

Red 

Blue 

Methyl orange 

Red 

Yellow 

Phenoiphthatein 

Colourless 

Rink 


General properties of Acids 

Acids have following general properties, 
t- Acids have a sour taste 


2 . 


Afl acids turn indicators such os blue 
remains colourless in acids. 


litmus and methyl orange red, but phenotphthalein 


i Ai'C TIVITY TIME! To show that acids change colour o 1 

Take a tittle dilute HCI or HjSOj. solution in three separate test tubes 
and number them as t 2. and 3 respectively, Add two drops of blue 
litmus, methyl orange and phenotphthat&ln in test tube no. i, 7 and 

3 respectively Whet changes in colour do you observe? You wilt 
notice that blue litmus and methyi orange turn red whereas 1 
phenotphthalein remains colourless. What do you conclude from 
this activity? 

t’ue l.dmi *£ 
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Acids^ ^ancfg 



j All acids ate compounds that contain hydrogen. Adds release hydrogen ion (^ + | 
aqueous solutions as the only positive ion. 

4. Acids produce hydronium ion (H30+) in aqueous solo lions, 


Examples 


(aj 

HCl + 

HiO — 

-* h 3 g* + 

Cr 

(b) 

HNO a + 

h 2 o - 

-— HjO' + 

NO/ 

to 

HzSQ* + 

2H;Q- 

—-► 2H,0‘ + 

so* : 


add 

wiaie r 

hydiQn^um ian 

and fadical 


Good to know 

All acids release hydrogen ions (H + ) in aqueous solution. These aqueous or hydrant 

hydrogen Ions, H + (aq) combine with water molecules and are sometimes shown a', 

H- t O + (aq) and called as hydroxonium or hydronium ions, 
v_ .- - - ________________ 

5. Acids react with active metals to form their salts and produce hydrogen gns, 

5o. wb can write: 

— K Sail + Hydrogen 


Metal + Acid 


ACTIVITY T/M E f To observe reaction of acids with active metals. 





Take about 5 ml of dilute hydrogen chloride {HCt), dilute 
sulphuric acid IHjSOa) an d dilute acetic acid (CH iCOOHj 1 
in three different test tubes and add a piece of magnesium 
ribbon to each of the test tubes. What do you observe? 

There will be effervescence in each test tube. Test the gee 
by bringing a burning splinter near the mouth of each test 
fude. The gas burns with a pop sound which shows that 
the gas evolved is hydrogen, in this case magnesium 
replace hydrogen from fhese acids forming its salts as 
indicated in the given equations 

Mg + 2HCt --—- MgCh + H? 

Mg+HiSOt —-- MgSC>4 * Hi 

Mg+ 2ChhCOOH —► (CHjCQOhMg + Hi 

Similarly, some order me/ate like Na„ K. Ca t Mg r Fb, Pb, At etc. replace hydrogen 
from these adds , 

However, metals like Cu, Hg. Ag, Au and Pt do not replace hydrogen from adds 



Pig S3 HCl 14: i m:Ii ni | wjih 
magnesium, 
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UNIT - 8 


Acids, Boses, and Salts 


6. Acids decompose carbonates and bicar bonales into salts, water and 
carbon dioxide 


So we can write: 
Carbonates + Acid 
Bigarbonaies ■+ Add 


-+■ Salt 
Salt 


* Water 
+■ Water 


Carbon dioxide 
Carbon dioxide 



>0 (5 < H! 1 dw^niposmc 
cfi'oun r>irt/-jnfli-r 


A C 1“ f V i T t M f? f To observe action of HCt on calcium carbonate. 


7* 


Take a smofi amount of calcium carbonate 
in a test tube and add about ? mt of dilute 
HCI to ft (Fig 8 5) What do ^oo observe? 
You witi notice- brisk effervescence Pass 
the evolving gas into lime water, as shown 
in Fig. B 5. What change in colour bo you 
notice? Lime water will turn mitky The gas 
evolved is. therefore, carbon dioxide. The 
equation of the reaction of HCI on calcium 
carbonate is given below. 

CaCO?+ HCI -- C a€h+ H? 0 +CQ; 


C*tt»V-rn X & 

eart»nxts 




W 1 Jm 


Um* WWtPf ^SL 


Hr^rocftl&TK 


tLcmi rmiy' 



Some examples of such reactions are as 


NajCOa + 

iocium 

carlMflale 


2 HN 0 :i 

i ijsnc acpd 


follows: 

— 2 NaN 0 n 

s-odium mi-rale 


MgCOa + H;S04 


magr'e-S'urii 

carton alt? 

NaHCOa 

sodium 

tjicarbonnle 


Sulphuric 

flOfl 

HCI 

hydrogen 

ClllQJLdt: 


■ MgSOr. 

rvEign c jrigm 
s-ulphiilfc 

■ NaCE 

sodium 

Chloride 


4 


H ?0 

w&ler 

HjO 

Woltr 

H ?0 

water 


co ? 

ca-'don 

diQiii^D 

CO 7 

carbon 
diox'd t 

CO? 

tdrbcn 

divide 


7. Acids reset with metallic oxides to give 


CaO 

Cflfclum 

oxide 

CbO 

copper 

oxide 

MaiO 
sodi u m 

oxictft 


2HCI 

hydKM:hl£>ri£ 

afiki 

HjSO'4 

sulphuric 


salt and water 

CaCI? 



mine 

□cid 


CflFcium 

cFilpiidr? 

CuSOi 
copper 
s nipurup 

2NflNOi 

jicdiwm 

niKriSc 


H?0 

waler 

N?Q 

water 

H? O 

kV j! k r 
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UNIT - S 


Adds, L -s, ^ ^^ 


8, Acids reset with bases lo give salt and water. 



Base 

+ Add -- 

^ Sail + 

Water 

ISlaOH 

+ HCI 

—►- NaCl + 

H:0 

aixliunm 

hydrochlcKic 

sodium 


hydroxlEks 

□cid 

eMaridiQ 


2KGH 

+ HiSCh -- 

—*■ KjSOi + 

2HjO 

potaMfura 

EulpftUTic 

ppt.Tsiiurtl 

wnl-c-l 1 

hycromdci 


Sulphate 




Now. we can define acids in the following way: 

An acid is a substance that contains one nr more replaceable hydrogen atoms | n . 
molecule and produces hydronium ions (H a O + ) in water. 

Basicity of acids 

The number of replaceable hydrogen atoms In a molecule of an acid is called.; 
basicity of the acid. For example, HCI has one replaceable hydrogen, hence, its baji : 
is one and we call it mono-basic. Similarly, the basicity of H : SO* is 2 and it is di-baslt i 
basicity of HtPQ± is 3 and it is a tri-basic acid. The basicity of some common adds is gv 
in Table B.2. 


TatJfC 0.2 0-33.it<ty or some common .icids 


Name of acid 

Formula 

Basicity 

Nr.ure 

Hydrochloric acid 

HCI 

1 

Monobasic 

Nitric acid 

HJSJOj 

t 

Monobasic 

Acelrc add 

CH iCOOH 

1 

Monobasic 

Sulphuric add 

HjSO-i 

2 

Oi-basic 

Sulphurous acid 


2 

Di-basic 

i Phosphoric add 

h 3 po 4 

3 

TribasEc 


pH value and strength of acids 

Acids in the Food we eat are weak. Other 
adds, such as the sulphuric acid used in 
science laboratories, can be very slrong. The 
strength of an add is measured by its pH, 
Every acid contains hydrogen ions (H']. 


The stronger the add. Ihe more hydrogen ions there are in its solution, 

The lower the pH number, the stronger the acid. 

The higher the pH number, the weaker the acid. 



Good to know 

Bee's sling contains an organic acid caila 
formic acid' That is why Ihe effect t- 
bee’s sting can be neutralized to sc^ 
exlenl by applying alkali or bicarbon# 
solution. 
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UNIT - 3 Addcj fi&seSj arid Salts 



A substance whb ■ ;iH nf 7 is neutral. Pure water has a pH ol 7. A chemical with a pH 
greater than 7 is ■ ';-d an alkali. The higher the pH, the more alkaline the chemical is. An 

alkali with a pH of 1 1 is much stronger than an alkali with a pH of 9. 

Strong acid Ntiutml Weak alkali Strong alkali 



pH 1 2 3 4 5 6 7 S 9 10 11 12 13 14 

Uses of Acids 

Adds like HCI, MjSd. and HNO^ are used in chemical laboratories as reagents and in 
industries for various purposes. Some uses of common acids are listed as under 

1. HYDROCHLORIC ACID (HCI) 

□ It is used tor the purification* of common salt. 

□ ll is used for cleaning of metals before soldering, tinning and galvanisation. 

□ It is used for making chlorides which are used Tor various purposes. 

□ It is used to make aqua-regia to dissolve noble metals such as gold and platinum. 

□ ll is used for making glucose from starch, 

□ It is used as a reagent in laboratory and for making glue, 

□ It is also used for bleaching purposes in tactile industries. 

2. NITRIC ACID (HNOS) 

D It is used in the manufacture of fertilizers like ammonium nitrate, 

□ tl is also used in the manufacture of explosives like Irinilro-lolu&fre (TNT), trinitro¬ 
glycerine. picric acid, gun powder, cotton, dynamite eta 

□ II is used in the manufacture of some dyes, perfumes, medicines, plastics, artificial silk 
(rayon) and purification of gold and silver. 

□ ft is used for etching designs or names upon metals like copper, brass or bronze. 

D It is used in the extraction of metals. 

3. SULPHURIC ACID (H2SG4) 

□ It is used as a dehydrating agent. 

P It is used in the manufacture of fertilisers such as ammonium sulphate, ammonium 
phosphate and calcium superphosphate eta 

^ 2 ^ ■ 


- 
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UNIT - 8 


Acids, & . 




□ LI is used. in. the roanblacture of celluloid, anlllcial silk, patois. plastics, drugs, delerg^ n | s 
O li is used in petroleum refining. 

U It is used in textile, paper and Leather industries, etc. 

O Ll is also used in automobile batteries - 

□ i| is used in the manufacture of synthetic Fibre. 

The uses of sulphuric acid are so Large and so important that it is known as Lho king,., 

chemicals, 

BASES 

Bases are substances that can neutralize an acid's chemical properties. For oxan^ 
when you have an upset stomach, you take an antacid Antacids are bases. They neutra^ 
the acid in your stomach Magnesium hydroxide and aluminium hydroxide are example 
of weak bases and sodium hydroxide and calcium hydroxide are examples or strong hast 

When an acid reads with a base, they neutralise each other and. salt and water are Forint 
For example, when hydrochloric acid reacts with sodium hydroxide (or caustic so^ 
sodium chloride i.e. table salt and waier are produced 

When reactive metaLs like sodium (Ma) potassium (K) and calcium (Co) react with wait 
hydrogen gas is liberated in each case and sodium hydroxide (NaOH), potassium hydros 
(KOH) and calcium hydroxide (Co(OH).) are formed respectively. These compounds a- 
soluble in water. These compounds have the hydroxyl group :OH ) in their molecules, i> 
valency of the hydroxyl group (OH i is one. Therefore, any base can be written as M(OH 
where W slands for metal and 'n for one or more hydroxyl groups according to tne va!e>i; 
of Ihe metal For example, ferric hydroxide is written as FefOH}., because the valency d 
ferric ton is 3, 

Thus, a base is a compound whose molecule is made up of one or more hydros} 
(OH') groups attached to a metallic atom. 

The number of replaceable hydroxyl ions in a molecule of a base is called its acidity. 

Bases and Alkalis 


Sodium hydroxide (NaOH), potassium hydroxide 
[KOH) and calcium hydroxide (Ca(OH) a ) are 
soluble in water. These soluble bases are called 
alkalis. 

Many bases do nul dissolve in water. For example, 
cupric hydroxide (Cu^OH)?). ferric hydroxide 
(Fe(OH)i) aluminium hydroxide (Al(OH)j), All 
hydroxides are bases ana only soluble bases arc 
alkalis. Therefore, all alkalis are bases but all 
bases are no! alkalis. 


r 



0j5Wi 


AK#* 


Fig & Relalllon'sk-p tjotw^an a l_—- 


The relationship between beses and alkalis is given in Fig, 8,6. 
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field a, Duses, ohif Softs 



general Prop ies of Bases 

Fallowing are some lunoral props riles of base*;: 
^ Bases isfc Ijillcr m t-sslo. 

2 pj\ bases slippery of soapy la touch 



A \C T t V i ' r T t M E t To finer oof that bases have soapy ranch. 


Rub o few drops of solution c f sodium hydroxide b&iv/een your fingers What type 
of feeling do you experience? You got a soapy feeiing 

Wh$i do you mfer from this activity? Caution Do no I use concentrated solution. 

3 . Bases change ihe colour of some indicators for example, they tom methyl orange yellow, 
red litmus blue nnd phenolphthalein pink 




1 


A C TIV IT Y T f M E f s ^ ow ? fiat bases change co/our of dfffenenr J 




Take a flttfe dilute solution of caustic soda or caushc potash fiKQH) in three separate 
test tubes and number them 1, 2 and 3 respectively. Add two drop s of methyl orange. 
red litmus ond phenolphthalein in each test tube separately. WJhaf changes in colour 
do you observe? 

You wifi observe that methyl o range turns yellow, red h'tmus lams blue and 
phenotphthafein turns pink (See Tab/e 8 ?j\ 


A Bases are compounds that contain hydroxyl (OH ) groups. 

Mast oT the bases contain hydroxyl (OH - ) group Molecular formulas of some commonly 
used bases are given below: 


□ NaOH [sodium hydroxide) 

■ □ Ca(OK) ;i {calcium hydroxide) 

I D MH 4 OH (ammonium hydroxide) 
d KGH (potassium hydroxide) 

5. AH strong alkalis, when dissolved In water, readily dissociate to produce large number of 
hydroxide {OH") Sons. 

NaOH (aq)-- Na + (aq) + OH" (aq) 

6 Bases react with acids to form salt and water, 


NaOH 

+ 

MCI 

NaCI 

+ 

HzO 

Bnse 

+ 

Acid —- 

-► Sail 


Water 

2KQH 

+ 

H>.SCh 

KjSO-t 

4 - 

2HjO 

Base 

+ 

Acid 

-► Sail 

4" 

Wafer 
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Uses of some common bases are listed as under: 

1 . SODIUM HYDROXIDE (NaQHJ 

It is also known 35 caustic soda, it is largely used in. 

□ soap, textile and plastic industries. 

□ petroleum refining. 

O making rayon. 

□ manufacture of medicines, paper, pulp, 
a chemistry Laboratory as a reagent 

2, CALCIUM HYDROXIDE [Ca(OH)>] 

Solid calcium hydroxide is commonly called slaked Kme 11 is widely used in: 


D the preparation of mortar, plasters and mixture of while wash. 

O manufacturing of bleaching powder. 

Q making lime sulphur sprays tp be used as fungicides, 
o dressing material for add burns. 

□ an antidote for acid poisoning. 

□ 11 is also used as a water softener and for neutralizing acidity of Ihe soil. 
3, AMMONIUM HYDROXIDE {NRlOH) 

It is used: 


□ As a reagent in chemistry laboratory, 
n To remove grease from window panes. 

□ To remove ink spols from clothes. [ 1 

NEUTRALIZATION REACTION 

You have learnt that acids and alkalis have chemically different propertres, What will happ* I 


when they are mixed? Let us do this activity. 




A GTiViTY TIMicf To neutralize an acid with a base. 


Take 5 ml of dilute sodium hydroxide solution 
in a flask. Add two drops of phenolphthalein 
and shake the flask gently The 
phenolphthalein (indicator) turns pink 

Now add a little dilute hydrochloric acid at a 
time by means of a burette or a dropper info 
the sodium hydroxide solution, shaking the 
flask constantly. Continue adding the acid 
until the solution in the flask becomes 
colourless. Note the volume of acid used. Heat the test tube over a flame 
the liquid. 7 he residue left is sodium chloride, also called common soft. 
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unit - 8 


Acids, Basest ond Saits 


We can conclude Ihni, at this stage fi.e. when the solution becomes colourless) the correct 
amount of add ha;- r en added to neutralize all the sodium hydroxide molecules, 

IE is evident that m Lhi presence of phenotphihaleln (indicator), when (he solution is alkaline, 
iis colour is pink, wftil6 the solution is colourless when It is acidic, The effect of adding acid 
is [Q remove tile b,< contents from a solution while of adding alkali is lo remove the 
acidic contents. The resulting solution rs neither acidic nor basic because it contains onSy 
s^Ft and water. 

The equation for lhi reaction is: 

NaOH + HCI-► NaCI + H;rO 

sodium hytffocniciric 
hydronidc 


□c j d 


sodium 

ehtdflcTe 


valei 


Note lhat the hydroayl (OH ) group of the base has combined with hydrogen of the acid 
to form a molecule of water. Sodium chloride or salt is also formed. 

If the experiment is repeated with another base (say potassium hydroxide) and another 
acid {say sulphuric acrdj the reaction will be: 


2KOH + HjSCL 

pouiiSiLim sulphuric 
h-ydrgxrdc add 


KsSO* + 2 HjO 

PQta 55*11 r *1 wj(ff 
sulprtaEe 


Poiassium sulphate is a salt. So, here also h an acid and a base react to give salt and water. 

The reaction of an acid with a base to form a salt and water fs called neutralization. 

The reaction gets its name because the acid and Ihe base cancel out each other's properties 
lo produce a solution which is neutral f.e. it is neither acidic nor basic. 

Acid + Base- *■ Salt + Water 


Nole that the word 'sail' here does not refer only to common salt (sodium chloride) but is 
a general term. It refers to the compounds formed when an acid is neutralized by a base 

SALTS 


A substance formed by the neutralization reaction of an acid 1 with a base is caiJed 
a SALT. 


Preparation of salts 

Salts can be prepared by following methods: 
0 By neutralization of an add with a base: 

MaOH + HCI 


* 

% 















□ By reacting acids with metals, metal oxides. melal carbonate or metal bicanbonatas 

ZnCL + H-, 
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CuO + 

HjSOi 

— CuSOj 

»P(Wt 

Sii^+iirii 

CiSSS 1 *! 

lllRh 

.lot) 

^lpiin£<i 

MgCOj + 

2HCI — 

—-*■ MgCU 

r»U||np-Bfurn 

hvflr.ijfh 

itWgfnpsnXTi 

Crb-ia.ilt 

Ct'iMFjJp 

tfUaridn 

NaHCQ + 

HCl — 

—* NaCl 

SJfl.Lrti 

hvaro^pn 

sotfWfn 


C rfmidi? 

tJilondf 


*^ r 


H : 0 


H a 0 

v 1 


qOj 

<JV V ' 

CO, 

aw'4 n 


□ By the direct combination ol a metal wdh a non-metal: 

2Fe + 3Clr —^ZFeCS; 

Uses of Salta 


f- 


Usfls of wni common sails are listed under foilowtng headings: 

1, SODIUM CHLORIDE INaCl) 

Common sa i is an essential conslituem of our aid li is used as a preservativ 
'T’lE-ai ; .sh etc 15 is mined with ice lo pel the freezing mixture and in the preparation " 
pottery glaze It is also used tor tie manu'aciure of ch orrne, hydrochloric ^cici. woshr 
sods, cau&tit. sods and many other compounds. 

I SODIUM CARBONATE (Na 3 COn) 

it i£ commonly Known as washing soda, It is used in laundry for washi n 


is also used for the preparation of a number of other compounds and rn-^t 
gtess caustic soda, borax and deLergenl powders. e ri 


c| oth e 




3-SOOIUM BICARBONATE (NaHCOi) 

15 is co“,-nony called baking soda It is used as baiting powder . 
1 is used in medicines to neutralize Ihe acidity In the stomach 


u oht ^ 


^•Sr 


trUnawshers 

4, POTASSIUM NITRATE (KNOj) 

II is usee in the manufacture of gunpowder and in malting c 
reir teiehort. <n medicines, m pick ling o) meisis and as term ^rks 


*1 


^a u 
u s Q 


a •'"■t 


industries. 

5, COPPER SULPHATE (CuSO^ 

11 is used as a, fungicide in electroplating and 
dyeing. It is a:so used In medicines. 

G. POTASH ALUM {K;S0a- A^SO*)i- 24H,0) 

Us commonly called phitkari rt is used rn Ihe 
purification of water, as a mordant in dyeing and 
for tanning leather, n 15 also used lo stop bleeding 
'‘mm m*w cuts 


3 nd 









'•a h. 




I 
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Acids t Bmumm, mnd Smtt& 



'll’ 


pH Paper or umvvrsat mdj^tor SQhlUon h 

A pH paper n -.trip mtilcator that can show the acidity or otkaimny * ' 

indicating tts pH m fht.- pH range r if 1-14 It rs prepared by seeking <* P&P Fj ' 
nf indicators f T v pH, 4 shows a different color change^ 



prepare your own acid/hnse indicator with the petals of 


eft in# rose flower, find iK petals in water tiff water pets 
some colors. Use this water as an indicator ft wiff change 
into green color in afkaftne solutions and magenta tn acidic 
solutions 


Teacher's corner 


Qi 


Toft students ah nut various 
theonas proposed by different 
setoh fists to expl&in chemical 
nature of aetds and bases. 



I KEY POINTS 


D 

□ 

□ 

a 

□ 


IIere is :» list nf foT points n\ remember: 

Sii Large number of compounds are classified inE-c* three croups i.e. acids, bases and sahs 
©$a Most fryiis hnvc weak organic acids in lhem. 

£1^ Proper! its tjf acids: 

D Acids have a sour taste 

AN acids Turn blue litmus solutions and metfiyfe orange solution red 
Acids are compounds thal contain hydrogen atoms 

Acids arc coin pounds which form hydroniutn ions ^ HtO *) in aqueous solution. 
Acids read with more active metals 1o form shifts and release hydrogen gas. 
Acids react wtilt carbonates; and bicarhonatcs lo liberate carbon dioxide 
^ Acids are used in laboratories and industries for various purposes. 

^ A base is u compound whose molecule is made up of one or more hydroxyl |OH i 
groups at lached to a metal atom. 

^ Water soluble bases arc called alkalis. 

Rtss, AN alkalis arc bases but all bases are nor alkalis 
^ Properties of bases: 

□ Rases have u biller taste. 

P The solutions of bases have a slippery touch. 

D Rases turn methyl orange yellow, red film us turns blue and phcnolpMhafcrn pink. 

□ Rases are compounds that enanain hydroxyl (OH'j group. 

□ All bases produce hydroxyt fOU'i ions in solution. 

D Rases react with acids to gi ve salt and water. 
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UNIT-8 


Acids, Bflts'iT, and 




Indicators ;ire the jubilances ihai show basic or acidic character of solution ! l: limiting 
their colour. 

Acid* produce carbon dioxide gas with carbonates and hi-carbonates. 

The number of replaceable hydrogen atoms in an acid is called its basicilv 
©t The number uf replaceable hydroxyl tons in n base fa called us acidity. 

A reaction between an acid and an alkali that forms sail and walci rs called 
a neutrally a limi reaction 

G* A substance formed by the neutralization of an acid with a base is culled salt. 


v - 

---—-=--- J \ 



r 

KEY WORDS - 

Corrosive: 

that destroys surfaces such as skin, 

Aqueous: 

containing waler. 

Aqua regia: 

a mixture of hydrochloric acid and nitric acid in the ratio at 3:1. 
respectively, 

Galvanization;: 

application of a layer of sine on steel or iron. 

Fertilizers: 

chemicals that are added in the soil to increase growth of plants. 

Celluloid: 

a kind of plastic, 

Fungicides: 

chemicals that kill fungi. 

Pickling: 

removal of Impurities from metal surface. 

, Tanning: 

process of conversion of animal skin into lealher. 



TEST YOUR KNOWLEDGE 


A* Answer these questions! 

1. Clive the definition of an acid. Name three mineral acids and Stale three properties of acids. 

2. Define bases. Give three examples and state three properties of bases. 

3. Define an alkali. What is the difference between a base and an alkali. Give two examples 
of alkalis. Also give two examples of bases which are not alkalis, 

4. Fxplain what you understand by basicity of an acid and acidity of a base. 

5. Define an indicator. Name three indicators and write the effect of tic ids and bases on 

4 5 ^-— 
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UNIT - B 


(t,_ lloiv are salts pn i ,irud7 Name six salts which arc commonly used ai home. 

7 , Wrile two usCii 'i f neids. bases und fyilts. 

^ Define a neutral i irinn read ion. (jive at least two examples 

> 7 . Wliat happens whi n an acjtl reacts with ii more active mctaE, 

iff. With the help nl .'in activity, show hew neutralization lakes place between a a acid and 3 base 

It. Kill in flu 1 foNouing blanks; 

1 Acid reacts willi n base to give....and 

2 . Sodium hydroxide is also called....* 

} Acid turns methyl orange .,,.-. „ 

4 . NaOH is an example of a.... - 

5 . Solutions or bases mm .... litmus into...... .... 

C. Decide \\ httlier t he foUrmin^ statements are TRl : E/FALSj: 

I The word “Acid" belongs to Greek htrujuiigc 

2. The acids present in food slulTarc strong. 

J. Bases turn methyl orange pink. 

4 . Then nlphlha lei n is used to check purity of acids and bases. 

5 Sod sum carbonate is commonly known as washing soda. 

I*. Choose the most appropriate answer Train the To Up wing statements; 

L ... car cause serious skin bums: 

a. sulphuric acid 
c. lemon juice 

2, Acids react with carbonates and bicarbonate* to liberate 

n i hydrogen b. carbon dioxide 

C, oxygen d. nitrogen 

1 i'i used in the rnanufatiure o f cel luloid and artificial silk: 

a. sulphuric acid 
c. nitric acid 
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UNIT - a 


Addsj B: <i r and 



J Vij turn'- I Write the colour of \ iimus paper) ■ K lvrtuS 

a. Hu* ' * b ***** 

i. pink d red 

. . l* u*cd in the ntanufaciurc of gunpowder: 

n, poiajinmm imruic ^ eopptr sutpfaflle 

c. sodium biraibonale & hydrocHloric acid 


3. 



Homework Assignment 

Make a List of at icast ten base Baikal is which are used in daily life 


FVH WiTH SCIEWCE 


1. Write the chemical name and formulae of ffre following compounds. 

Compounds Chemical name Formulae 

(a) Quick time .. -. 

(b) Slaked Lime *.... .-. 

fc) Caustic Soda ,—.*.«.. ...— 

(d) Washing Soda .. ... 

(e) Afum .--- *-■■”*-—■" 

2. Write down the formulae and names of the salts, formed along with w^for, 
each of the following neu fra Jira ll/on reaefrons: 


',■ 


(i) H-SO.+ 

2NaOH 

(H) HCI + 

NaOH 

(iiii HrCO:r+ 

2NbOH 

(iv) HWOj + 

NaOH 

(V) HCI + 

KOH 


■ M i* ■ • ■ 


■ i * '4 


i(rfii--- 



3. Compline and balance the following equations: 
ia)Mg * CkhCOOH —-—► 

fbjCsC0 3 + HCt ——-—► .. 

fcjMg + HCI —-^ 

(dJKOf-r + H 3 SO-r - * ... 

(e)Zn * HrSQ* ► .. 
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UNITS 5 - 8 


Formative Assessment ■ If 


>rmative Assessment -11 

(Based on Units 5-8) 

Max. Marks: 25 Time: 30 minuter 

A. Short - answtr Questions (12 Marks) 

t, Explain briefly why members of a species am different from the members oF other species. 

2. Summarize (he difference between migration and exodus, 

3. How does deforestation contribute io the phenomenon of global warming? Explain briefly, 

4. In whet way are radicals different Tram molecules? 

5. Justify why scientists prefer lo use pH paper instead of litmus paper lo find out the 
strength of a solution. 

6 . Explain why Formation of carbon disulphide from carbon and sulphur is called an 
endothermic process 

B. Balance the following chemical equations: (02 Marks) 

(a) NaQH + HjSQ* -- IMa 2 SO< + O 

(b) Pb(tsl 0 3 ) 2 -- PbO + NO? + O2 

fc) FeCl 3 + NHjQH —-► Fe(OH) 3 +■ 

(d) N 2 + H 2 -► NH 3 

C. Group Activity 

Visit the science laboratory and carry out an experiment to observe reaction of 
acids with different metals. (02 Marks} 

0 . Identify the following diagram and also label the fettered parts on 
the diagram. _ (02 Marks } 

This is a diagram of 
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S. Give one-word answers to the following questions: 

1 . Name Ihe fluid present inside the nucleus of a cell. 

2. What is the process of re-pla tiling in an area called? 

3. Who was the first scientist ta use symbols In place of names of elements'' 1 

4. Which acid is found in apples? 

5. Which sciential proposed the taws of heredity? 

6 . What is formed by different populations of an. ecosystem? 

7. Which substance oxidizes other substances by providing oxygen to them? 
A. Which substance is used in the manufacturing of bleaching powder? 

F. Multiple Choice Questions 

1 . U is not related to chromosomes: 

(a) Genes (b) Chromatid 

2. Point out the mismatch in the following options: 

(a) Global warming (t>) Ultraviolet rays 

(d) Carbon dioxide 

3. It is the correct formula of calcium bicarbonate: 

(a) CaCQ 3 <b) CaHCQj 

4 . Which one of the following is not an alkali? 

(a) Al (OH} 3 (b) KOH 

5 . I Ms one of the products of fermentation: 

(a) Carbon dioxide (b) Oxygen 

6 . This factor does not affect (he population of an area: 

(a) Climatic condilions (b) Famine 

(ch Excessive use of energy 



to 




(c) Centromere 

(c) Green house effect 


<03 M«,fc 

(d) Zy® 


(0 Ca (HC0 3 > 2 
(c) NaOH 
(cl Glucose 


(d) Ca*HC 
(d) Cap 
(d) Sugar 
(c) War 


t 


I 




5 
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UMTS 1 - S 


Strmmatfve Assessment * f 


mmative Assessment -1 
(Based on Units 1-8) 


M3*. Marks: SO 


Time: 2 5 Hours 


(10 Marks) 


(d) Carbon dioxide 


fd) Strawberry 


Section A 

(fvfuIttpIc Choice Questions) 

Choose the . rrect answer 

1 . The product uf pt biosynthesis is stored in plants in the form ok 

(a) Starch (b) Giucose (c) Glycogen (d) Fructose 

2. El differenliaies osmosis from diffusion' 

(a) Permeable membrand (b) Water (c) Oxygen 

3. it is not a function of ethylene: 

{a) Fruit - ripening (b) Stem elongation 

|c) Germination of seeds (d) Growth stimulation 

4. This plant can be grown through leaves: 

(a) Potato (b) Bryophyllum (c) Money plant 

5. El is responsible Tor the storage of genetic information about the characteristics of living 
things; 

(a) Chromosome £b) Gene (c)DNA 

6. Which of the following describes a habitat? 

(a) A place of living (b) A pface in biosphere 

(c) A place in a forest (d) None of them 

The Latin name of lead is: 

(a) Ka ium (b) Plumbum (c) Stannum 

8 Which of the following is related to precipitates? 

(a) Insoluble (b) Add (c) Base 

9 it can cause serious skin bums: 

(a) Sulphuric add (b) Citric acid £c) Lemon juice (d) Vinegar 

fO. Which of the following is related to gynoeciurm of the (lower? 

fa) Ovule (b) Ovary (c) Stigma fd) None of them 


(d) Nucleus 


(d) Aurum 


(d) NeufraJi/aton 
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Section B 
(Structured Questions) 

The following diagram shows a process of asexual reproduction that ocuh in some ijy-^ 
organisms'. « 04 Mar^ 



(a) Identify the process as_: 

(b) Briery explain the process in the given space 


2. Fill in the following table. W*S j 


Element 

Symbol 

Valency 

1 ro n 


---■ 

Tin 



Sulphur 



Copper 




3. Identify Ihe following picture and explain briefly in the given space whgt is shown ip i 

(04 Marlu f 
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UMTS i - a Sti mmative Asaessjneirt - f 



4 fAllowing diayn :\ allows a btorogical Gxpenmsni. Identify trie experiment and briefly 
explain rt in the given space. (04 Marks) 





A. 

V 

2 

3, 

4, 

5, 
fi 

7* 
a. 

B. 
1. 
2 

3. 

4, 
5 


[24 Marks) 


Section C 

Short - answer Questions 
Name the organs that make up the alimentary canal. 

Explain the importance of capillaries in circulatory system 
Why is the nervous system regarded as the communication system of Ihe body? 

Briefly explain hour she growth ot a plant is differed from the growth of an animal. 

Briefly describe the structure of a chromosome, 

Differentiate between the terms po pula lion and community. 

ExOtein the meaning of a redox reaction with the help of an example. 

Explain what you understand by basicity of acids arid acidity of bases. 

Long - answer Questions 

Define peristalsis Draw diagrams to show peristalsis. 

Describe three main parts of a human brain 
Define fermentalion and describe its various uses. 

Explain indetail why forests are important for us. 

With the help of two exmples each, differentiate between endothermic and exothermic 
reactions. 

With the help of an activity, show how neutralisation rakes place between en ecitf grid 
a base. 


(30 Marks) 
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Carbon and 


i.riinr% 



At Etu 1 «f thh unit, tliidiitlv htiinlld In- alilc lm 

= iHulvisiunJ iiitfuial t'mn and wvivia pnoflirlics olV.iTtoh 

- ii[:..Jlt--:.it-l] .i ilI fvpLhn n'k 1 mc.unmg • ilh>tropy 

■ 1i>i ttw dirtercUt atMrppo i’l ji:d Lk-^-ntaj wmc ^1 ittcii pTLipcrticf, ( 

9 umlL'cvunJ jnd (T\pUiin llnr iiuluMnal jiU latn*rji^n prL'parju.m ulAsiln^i dmuik 1 . Hh pinpci ik>. iiml- iiilI Umh. 

s Ii’jtjs jKmjs som*; irapoitini u ; LurK>n ccmpnimh. I 

■ u:i.V-r-.!,i;..l jml Lihe hi, JriSjalSiifts jtid j; i s ^ Miin( wimp((' 

t und -•■?■*tind jtsJ u-vpUin thv i^v-urn.-rvi 1 . laboratory preparation, physical anJ ctiftnii'd ppppwile* and 


iih:* W methane. 

f omkriiand ami Js^cnbc origin,. (vi’uirw; r<firiiii£ nul om^ nf p^iml^im 
- jn.JL-t ■.i.n'.J and L^pLairt thit ciwif-Lniuiifn, w, urkin ^ ,md hcc-’ of Titc cstHiguistwra. 




OCCURRENCE AND SIGNIFICANCE OF 
CARBON 

Cartoon is an important element, It is found naturally, 
both in Ibe pure form and in combination with other 
elements AH living matter and almost all materials 
that supporl life contain carbon. Proteins, fats, 
carbohydrates and vitamins are carbon compounds. 

That is why. carbon is regarded as the central 
element in ihe structure of the living world- 

in free state, cartoon is found in nature as diamond, graphite and coal in the comt 
form, it occurs in targe quantities in the earth's crust as carbonates, The most impo-l^ 
of these is calcium carbonate tCaCDj}, which occurs as limestone and na\ 


Fig -J 1 Carfcnn u-jCtitf m Ivi-ij) &K *+!■** 
fif ft- 17 ng irtJitKrl 



The fossil fuels- coat, petroleum and natural gas—contain 
carbon Coat contains carbon in its tree stale and petroleum 
and natural gas contain compounds of carbon and hydrogen 
only, Such compounds are known as hydrocarbons. 

Carbon occurs in the atmosphere as carbon dioxide. Carbon 
dioxide forms a very small portion (only 0.03% by volume) 
of the atmosphere. However, iL plays a very significant rote 
m the living world. 

Carbon has the unique properly of forming a very large 
number of compounds. There are millions of carbon 
compounds—more (h&n the compounds of all Ihe other 
elements pul tog el her. More and more carbon compounds 
are being discovered every day. 
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UNIT ~ ® Corfion and Jta Compounds 



i TMfll >s why componi . I oI carbon are studied under a separate branch ol chemistry called 
organic chemistry Howe^sr, a few carbon compounds, such actarttun dioxide carbon 
" monoxide and c-nrh,, ,,ii. f -. are studied In inorganic- chemistry. 

FORMS of car on 

Carbon exisis in two forms: 


I 


0 cryslalllne, and 
□ norecrystallinc mr amorphous). 

in lh& crystalline form ihe atoms or carbon are arranged in an ordered way while m the 
non-cryslalline tom.. '.mliQn atoms ftn; arranged haphazardly. Diamond amJ graphs aie 
crystalline forms of carbon while coal and chaTOoal are its nan -crystalline forms. 




allotropes of carbon 

Diamond and graphite arc the two crystalline forms of 
carbon. Though these have the same chemical properties, 
they are very different from each other in their appearance 
and physical properties If an element can exist in more 
than one form, and each form has different physical 
properties but identical chemical properties, the 
element is said lo exhibit allotropy. The different forms 
ihf element are said lo be its allotropes Diamond, 
graphile and amorphous carbon are allotropes of carbon. 

If equal quantifies of the three forms of carbon are completely burnt in oxygen, they g> v ® 
exactly the same quantity of carbon dioxide No other substance is formed This shows 
thirt diamond, graphite and amorphous carbon are different forms of carbon 


Fig 9 3 Dfirowld and gTOjMfl ** 
aloirDp-rt 0' wrUCfi 


c 

carbon 


OXygen hea: 


- COj 
carbon 
dioxide 


The difference arises because of the difference in the arrangement of carbon 3l0 ™* a fs 
~ While amorphous carbon is no-ncrystalline, the arrangement of atoms m the cry 
■of diamond and graphite is different from each other, 
phosphorus end sulphur are other elements Thai exhibit 

allotropy- 

diamond 

in diamond each carbon atom is joined with 

Structure. In dism 


Strong s i Qna l rigid structure (Fig .9.4). The structure 

3 threes me diamond the hardest known 

is so stable 

substance 

r i3: 


lo four other carbon atoms. This results in 
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ban a r; 



Occurrence: Diamond is formed from carbon deep inside the surface of tho earth ^ dt 
of over T50 km. At this depth, the temperature and pressure are very high '■ hose G&ndj|^ 
convert carbon to diamond. Diamonds reach, the surface of the earlh along wilh other f(Jc , 
during voiconic eruptions. 


South Africa is the largest producer of diamonds in the world. 
Properties 


D Diamond is the hardest substance among all substances It can only bo 
another diamond. 


Pure diamond is colourless and transparent. The colour in some diamonds ig ^ 
the presence of small amount of impurities in them 


O 

□ 


Diamond is a non-metal and that is why it is a bad conductor of heat and *?!ectri^ 
Diamond has a density of 3.5 g/cnV 


□ Diamond sharply bends light rays passing through if. When it is cut along ce^ 
planes called cleavage planes, these rays of Eight gel reflected from ihi 
planes. This is the Teason why a cut and polished diamond has a bright lustre 

□ Diamond does not normally react with any c he mi cal However, when heated lo 
in oxygen, it burns to give carbon dioxide. 

BtKJ'C 

c *. o 2 -- 

diamond oxygen 


heal 


CO 2 

carbon 

dioxide 


I 


Good to know 

Diamond is graded on Ihe basis, of its clarity Diamonds with less .mpuriiy are rrw 
clear and more valuable- Gemologica! institute of America (GiA) has develops 
international grading system which is used lo clo&slfy eighty ol diamond from fla.w|i 
(FL] to prominent impurities (13) 


Uses of diamond 

o Due io its lustre, diamond is used in 


jewellery as a precious stone. 

□ Due to its hardness, diamond is used in 
tools for cutting glass and drilling rocks 



Fig. 9 5 Diamonds wrth diETcrom fOarlliW 

“ ' ’ — --—dl 
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Hrnng w 


Wfjni- 

(S'les 


G pAPHlTE 

&E ,ucliire: In graphilr.., the 

, lft jon atoms are nrranqea 
Ji layers (Fig- S-GJ W.lh.n 
_ jctl -layer, one cart jo: atom 
.oined with strong forces 
ihree olher carbon atom®. 

Hn^ev^r, I be atoms in one 
.^, er are very 1 loosely joined 

ta ihe atoms in the sd|acon(_,___ 

j^yer This enables t^e layers to slipover each other That s what makes graphite soil and. 
^pppery to touch 

OCCURRENCE 

Graphite is found in China, India. Brazil, Srilanka and Canada. II occurs in the forms of 
jhiny hexagonal crystals 


" L % 



Fi'j. 5 6 Prrafi^ei*Mi^loi cvtiuri alwii |b graE»i"te 


Properties 

□ Graphite is dark grey in colour and soft and greasy to touch, 
p Graphite is a good conductor of electricity. 

□ Graphite has a density of 2 25 gfcm 3 and a high melting point of 37QQ *C. 

p Graphite burns in oxygen when heated to 70’D X and produces carbon dioxide 


- Uses of graphite 

o Being scfl and slippery, graphite is used as a lubricant. Since it can withstand htuh 
temperature, U is specially useful as a lubricant in fast-moving machines where 
high tempeialure makes other lubricants unsuitable. 

L 

_ □ Graphite can conduct electricity, can withstand 
high temperatures and is not easily attacked 
by chemicals. Therefore, it is used to make 
electrodes for electric furnaces, sn electroplating 
and in dry cells, 

i □ Graphite leaves marks on paper, as the loosely 
stacked layers are left behind on the paper due 
to friction, it is, therefore, used to make the 
‘lead 1 in pencils. 

□ Due to its high melting point, graphite is used lo make crucibles (small containers) 
for melting some metals. 
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D Graphite is used to make artificial diamonds by subjecting it to high pros SUre 
temperature. : 

□ Graphite, being black and insoluble in water, Is used lo make printer's 
black paint. 

Carbon in non-crystalline form 

Charcoal: Charcoal can be obtained from 
wood, sugar and bones by heating them m the 
absence of air. This process is called 
destructive distillation. 

During destructive distillation, the gases and 
the low boiling point liquids escape, leaving 
behind charcoal Depending on the source, the 
charcoal is known as wood charcoal, sugar 
charcoal, or bone charcoal. 

Wood charcoal can be produced in the 
laboratory by heating wood shavings in the 
absence of air. 

Uses of charcoal 1 - — --—cun, 

Wood charcoal is , black .nd porous solid. II **&&£+* ^orbing 

also used in water filtration plants and 


Fl S q ^ ^ ClvaiR*,, 


*'? ** chart 


Iberefore, used in gas masks II is 


wood charcoal. 


Wt*sd shavings 


Wood 


4 rl', 


Activity time* To P rBp * re 

& _ _ _ _ _ —— — — _ — 

Jake wood sbav/ng's in a hard 
Tesf tuba and water in another test 
tube. Set up the apparatus as shown 
in Figure 9.10 using two delivery tubes. 

Heat the wood shavings With a bun sen 
turner You will observe bubbles 
wo coming out of the deft very to 

dipped in water. Black -coloured dropj 
of wood tar wifl settle below the wa 
The gas coming out through it"- op 
delivery lube can be burnt uStng Qd _ _ 

meteJistfefr. The gas is catted wo When the bubbles of Qar _ 

9*s and contains mostly carbon ^ is dipped in wafer bef 0re 

out. Step the heating. Remove I glass test tube after th& 

coals down. Take out the residue pp 

coated down, ft is 


— • Hr«t 


a in □tttfircrirti 
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C'-vrbort antf 1(5 Cowpo» n ^ s 


charcoal hr;:. Llitr properly gf absorbing coloured matter. It is therefor*. used m 
industry as a decolourizing agent, for example, during She manufacture of Sugar, ’l’ s useo 
|0 remove brown colour I rum sugar. 

Sugar chareoaMs a v iy pyre form of carbon n. is made by Ihc destructive distillation ol 
sugar. which drives out Ihe water., leaving behind pyre carbon, U can also be made by 
remdvmg water from sugar by using sulphuric acid. (H 3 SO fl ) 

GijiHjiOti „ 12C ■* 11H 2 0 

sugar carbon water 


Sugar charcoal is mainly used Lo obtain metals Irom their oxides. 

ZnO + C -*■ Zn + CO 

carbon zinc carbon 

(Sugar charcoal^ monoxide 


zme 

oxide 



f 


Lamp black l Lamp black is la rated when carbon-nch substances such as petrel, turpentine 
oil. wax, paraffin oil. etc are burnt in a limited supply gf air. H is used as a colouring, matter 
m the preparation of black shoe polish, carbon paper, printing ink, black paints, etc. It is 
also used in the manufacture of tyres and in the manufacture of gun powder. 



Coke: Coke is made by the destructive distillation of coel. The Bases and other substances 
pre&enl in coal are given off on heating. The black residue left behind is coke. 

Coke is used as a fuel It does not give off smoke and it is, therefore, a cleaner fuel than 
coal. It is also used to obtain metals from their oxides. 

Fullerenes 


FulJerenas are unique molecular forms of pure carbon discovered in 19B5. They appear 
as cage-like structures of carbon atoms, the most abundant form being buckminsierfullcrene 






4 
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Ciirbori a fl j t ^ 



(Cm), with 60 carbon atoms arranged in a spherical structure. There ar- : | rirf . 
containing 70 to 500 carbon atoms. Whdo diamond and graphite are u\ ,i n j, 


tullerenes form discrete particles- The Ciomolecule looks like a soccer ban ■ ■ n 
a bucky Pair 0 ls ^c^ 





Chemically, rullerenes are quite stable; breaking of 

thelr balls requires temperatures of over 1000 C C. o^T^SNfi- 

rullerenes are fascinating because they show unusual . 

properties. For example, adding 3 alkali atoms per C» 
results in a material which becomes superconducting 

at quite a high temoerature. r Yy r 

When fullerenes were first discovered, there was much 

excitement about their practical applications it was F| n 12 f.'n^br ninirji^ef.i r, 1 'eu-. 

thought that bucky balls would make great lubricant, rqlirng like little ball hearings beb* * 
other molecules, ut perhaps drugs could be trapped insfoe ’ t hc- cages, and then relet. 
slowly by breaking open che balls inside the body, using a triggering mechanism. 

However., no commercial applications of fullerene molecules have been found as yet.; 
development is going on, and it is only a matter of time before their useful applications 3 
discovered. 


COMPOUNDS OF CARBON AND OXYGEN 
CARBON DIOXIDE 


Have you ever wondered what causes the fizz in aerated cold-dr.nks? The answer is ■ 
the carbon dioxide gas dissolved in the dnnk under pressure.. Carbon dioxide is aleei* 
by plants during photosynthesis. 

Occurrence; The percentage of carbon dfoxde in air is 0,03, It is produced naturally du^ 
combustion, respiration and decay of organic malter. 

Preparation; Carbon dioxide can be prepared bylhe following methods: 

□ By burping carbon or carbon compounds in air. 


C + O? - 

carbon oxygen 
{wood] 

CH, * 20 } - 
methane oxygon 


* COj + 2 H 2 0 

carbon water 
dioxide 


—■► CO? 
carbon dioxide 


(natural 
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Carbon and 1 fts Compounds 


a By Ihe action of heal on certain melallic carbonates and bicarbonalaE. 

CaCOj--► CaO + CO? 


rateiurn 

carbonate 

ZHaHCO^ - 

indium 

bicarbonate 


calcium 

□wide 


h Na^COj 
sodium 
carbonate 


H?0 

water 


carbon 

dioxide 

+■ co s 

cerbon 

dioxide 



□ By the action ol dilute acids Oh carbonates and bicarboosles. 

CaCO] + 2 HCI --*■ CaCH + H ?0 + COj- 

calcium hydrochloric 

carbonate scid 


HCI — 

hydrochloric 

and 


calcium 

chloride 

■ NaCl 
sodium 
chlonde 


water 


ea rboh 
dioxide 


H;0 

water 


CGj 

carbon 

dioxide 


NaNCO* h 
sodium 
bicarbonate 

Laboratory preparations Carbon dioxide is prepared in the laboratory by the action of 
dilute hydrochloric add on marbFo chips {CaCOj). 

—► CaCb + HjO + CO 3 

calcium water carbon 


CsCOi 

calcium 


3 HCi- 


cat b on ate 


hydrochloric 

add 


chloride 


dioxide 


r 


m „ e r 7o conduct laboratory preparation of carbon 

nCTtViTY TfMei dioxide* 


Put some marble chips in s Woulfe's 
bottle. Using a thistle funnel, a delivery 
tube and a gas jar. set up the apparatus 
as shown tn Figure 9.13. Remember that 
the apparatus should be air tight and (Ire 
end of the thistle funnel should be inside 
the chips , 

Pour dilute add through the thistle funnel. 

As soon as the add comes in contact with 
fhe marble chips r bubble s of carbon dioxide 
produced, Being heavier than air, 
carhop dioxide is collected in fife jar by the 
upward displacement of air. Dilute nitric 
scid can at so be used instesd of dilute hydroc hloric ac 

hysical properties of carbon dioxide 

Carbon dioxide is a coiourless and odourtes® 9 ai$j 
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Carbon smd it 


□ Carbon dtoxule is about 1 .5 times denser than air. 

□ Carbon dioxide is slightly soluble in water hs 
solubility increases considerably under 
pressure. 

□ When cooled, carbon dioxide freezes at - 57 X at 
standard atmospheric pressure to form a while solid 
known as dry ice 



Ffl ‘0.14 Dry | ( ;ri 


r 


^ A CT I VITY TIME! Ta show that carbon dioxide is hen vie, 


Take a gas jar fail of carbon djojoofe and 
another with air in j’r. Piece a small burning 
candle at the bottom of the gas jar 
containing air, Now bring the gas jar 
containing carbon dioxide above the 
moufb of the other jar and rnverf it. Carbon 
dioxide, being heavier than air. Hows 
down into the Sower jar and extinguishes 
the candle f Fig . 9.15). 



chemical properties ge carbon dioxide 

p Carbon dioxide neither burns nor supports combustion, 

□ Carbon dioxide dissolves in waler Iq form a weak acid coifed carbonic acid 
Therefore, carbon dioxide fs colied an acidic oxide, it turns blue litmus red. 

COj + H?0 ■ HjCOs 


carbon 

d G'Kce 


carbonic acid 


W&lGT 

hydroxide 

Being an acidic oxide, carbon dioxide reacts wilh alkalis to form salt (carbonates! 
and water. 


C0 2 + 2NaOH- 

carbon sbdium 
■rliaKidc hydroxide 


■*■ NajCOj 

EOdlLlIP 

carbonaie 


HjO 

water 


Lime water is a dear solution containing calcium hydroxide [Ga{QH)$]. if carbon dio*^ 
is bubbled through time wafer, it turns milky due to (he formation of insoluble cajCl 
carbonate This reaction is used as a tes! for carbon dioxide. 


Ca(OH), + CO; 

calcium Garhan 
bydrcijddte tfiojside 


CaCQj + HjO 

calcium water 
carbooste 


ViTdV 
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Carbon and its Compounds 


if more carbon cfinxnin i* bubbled through (ha solution, (he milkiness disappears due k> 
(he formation ol i nlcuim bicarbonate which is soluble in water 

CaGCM H, 0 + CO/ ——*- Ca(HCOi)j 
CrfiRcmm w;rinr r.aihnn ealcmrn 

ourbanhlta dkjnw.lpf LicaibonMe 

□ During pholosynlhi sis. carbon diaxrrio of Iho nir reacts with water in (ho presence of 
sunlighl and nhJ< rophytl to produce glucose. 


6 CO? - 
c^rlion 

dm Kid c* 


SHjO 

walei 


C*Hr? 0 (,+ 60 ? 
glucose oxygen 


Uses of carbon dioxide 

0 II is used rn aerated drinks to give them a tangy taste, 

□ Since carbon dioxide does no! support combustion, it is used in fire extinguishers. 

□ Dry ice is used lor refrigeration. 

D Carbon dioxide is used rn the manufacture of sodium carbonate {washing soda) and 
sodium bicarbonate (baking soda). 

p Plants use carbon dioxide (o manufacture lood by photosynthesis. 

0 Carbon dioxide is used in Ihe manufacture of urea, a nitrogen-containing fertilizer 

CARBONATES AND BICARBONATES 

Sodium carbonate (Na 2 C0 1 |: Sodium carbonate is known as soda ash. it is used ip (he 

manufacture of glass, wood pulp and paper, in textile processing and softening of hard 
wsls r i 

Calcium carbonate {CaCOi): Calcium carbonate is found in nature as limestone and 
hidings MarW ° ' S 311 fmPOrlant bLjildin 9 material. Limestone is used for whitewashing 

Sodium bicarbonate (NaHCO^ It 5S commonly known as baking soda 11 is used m the 
manufacture of baking powder, health salts and antacid tablets, Baking powder j S a mixture 
Df baking soda and a weak acid. It is added to cakes and bread. On being heated the two 
Component react lo form carbon dioxide which makes (he cakes and bread fluffy. 

Antacid 'ablets containing sodium bicarbonate relieve acidily because sodium bicarbonate 
neulralizes the* acid in the stomach by reacting with it. Hearth sails are used to remove mntfpabon 

COMPOUNDS OF CARBON WITH HYDROGEN 

Hydrocarbons are compounds of carbon and hydrogen only. They are the simpi'est, 
yet an important class of organic compounds. Fuels, such as petrol, diesel, CNG and 
natural gas, are mixtures of hydrocarbons. 

The simplest hydrocarbon is methane (CHj), If contains only one carbon afom A 


% 
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UNIT - 9 


hydrocarbon with two carbon atoms ss ethane- {GsHui and the one with Ihiuu carbon atom^ 
propane (CjH?.). As Ihe number of carbon atoms increases, we get butane 
pentane (CjHia), and other hydrocarbons, in the form ol a series known as jilkane s 



Carbon atoms can form different types of chains dud can also get linked io each other \ n 
the form of rings. This ability ol carbon atoms to form long chains and rings is one of ih 6 
important reasons why carbon can form such a large number of compounds No ouisr 
element has this ability. 


Other than alkanes, carbon combines wilh hydrogen in different ways lo loan n number 
of other senes of hydrocarbons It also forms series of compounds with other olemenli 


as well. 


In a hydrocarbon series, there is a gradual change in the physical properties, such a £ 
density, moiling point and boiling poinij {Table 9H) The first four alkanes are gasFes. Ths 
next thirteen are liquids and the rest are solids. 


Tabu 3 1 reptiles of aorr-r hydrQMFbQni 


-1 

Name 

Formula 

Melting 
point (°C) 

Soiling 
point (°C) 

State at normal 
temperature 

Calorific 

value (kJ;'kgj. 

methane 

CH, 

-182 

-161 

gas 

55000 

ethane 

C;H 6 

-183 

-69 

gas 

50000 

L propane 

C 3 He 

-186 

-42 

gas 

50000 

butane 

C«Hu> 

-138 

0 

gas 

50000 


Hydrocarbons are used as fuels Methane forms a large percentage of natural g a3 
Butane is liquefied under pressure, filled in cylinders and used as liquefied petroleum 
gas (LPGJ. Since butane has no smelt, it is mixed wilh a *jmHll amount of a s moiling agert 
such as hydrogen sulphide. This enables any leakage of Ihe gas to be easily detected t, 
the smell Octane {C«Hi e > is an imporiant constituent of pelrol 

METHANE 

Occurrence: Melhane is lh<j chief constituent oT natural gas, which contains over m 
methane Since methane is formed by the decomposition of animal and vegetable mafle- 
in marshy places, it is called marsh gas Blogs*, formed by the decomposition of animi 
and plant wasles, mainly contains methane. 

Laboratory preparation: Melhane is obtained In the laboratory by healing a mixture^ 
equal amounts of sodium acelale and soda lime Soda Kmc .s a mixture of sodimr 
hydroxide and calcium oxide. The sodium hydroxide pmsenl in it reacts with sodicMT 


acetaie to give meihano. 
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OHlCOONb + Ni)OH -► CHi t MaiCOi 


Sodium sodium methane eodium 

acetate hydro* ids carlwnsHii 

Methane, beinq insoluble in water. can tm collected by the downward displacement of 
waicr(Fig. 9.1C), 



Physical properties of methane 
Methane is 

Q It is a colourless and an odourless gas, 

□ It is insoluble in water. 

Q It is lighter than air. 

Chemical properties of methane 

□ Methane hums in air with a bluish flame to produce carbon dioxide and water and 
release a large amount of heat. 

Cbh + 2Qz — h ^ » CQj + 2HjO + Energy 

methane oxygen carbon water 

dioxide 

□ Methane reacts with, chlorine gas in the presence of sunlight. 

CHi + Cl? -► CHsCl + HCI 

methane chlorine chloro hydrogen 

methane chloride 

Chlorine may displace all the four hydrogen atoms from methane and we get carbon 
tetrachloride (CCU). a very useful industrial solvent. 

□ Methane burns in the absence of oxygen to form carbon black. 
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UNIT * 9 


Carbon ant 




Uses of methane 

u ll is used as a fuel in the form of neural gas and biogas. 



U is used in the manufacture of carbon black which is used for preparing paints and i r 
the tyre industry. 


□ tt is used for the prepara lion of a large number of organic compounds. 

PETROLEUM 


Petroleum or crude oil is found trapped in underground rocks. This is why it is call^ 
petroleum (pairs means rock, and oleum means oil), it is a mixture ol several hydrocarbon^" 
with the number of carbon atoms in the molecule varying from 1 up to over 100. The 
different compounds in petroleum are separated and used in various ways Their mat. 
important use is being important fuels. Peirol, diesel and kerosene are some of the fu e! . 
obtained from petroleum. 


Origin 

Petroleum is believed to have termed from organisms living in the sea millions of yea-, 
ago. A$ these organisms died, fherr bodies settled an she sea bed. and were covered wc 
sand and clay Over millions of years, heal and pressure changed the dead organisms irr- 
petroleum. Petroleum is called a fossil fuel as if is derived from the dead bodies of extinc 
organisms. 


Occurrence 

Petroleum and nalural gas are often found together as 
iarge deposits deep inside the earth's crust Petroleum is 
□ plained by drilling through the earth’s crust (Fig 9.17). 
The world’s first oil well to yield peiroteum was dug in 
Pennsylvania, liSA, in 1859. In Pakistan. oiUs obtained 
from oil wells In Pothwar plaieau, Khor. Dhutlian. Khot 
May y at. Ohodhak. Bad in and Hyderabad. 

The crude oil pumped out from a wetl Is a black liquid. 
Because of its importance cn today's world, i! is referred 
to as black gold. 




Refining of petroleum 

The various hydrocarbons in pelroleum have different boiling points. As the number (' 
carbon atoms in a hydrocarbon increases, its boiling point also increases. This props^ 
is used to separate different components of petroleum by fractional distillation. Tl* 
components with different boiling points are known as fractions, and the process c’ 
separating these fractions by fractional distil Pal non is known as refining, tt is carried ci* 
in a petroleum, refinery. 


■ / 14 ^ 
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Carbon and its Compounds 


KeioiWfl 


Crude oi( first rtfuattxi lo about 4 acre in a 
furnace. The oil vapours formed ore passed 
tiio a tall fractional irj ^aiumn (Fig B.isi The 
Hydrocarbons with rho highest boiling poinl 
condense first They colecled near the base 
of (he fractionating . .iurtin As the vapour rises. 

Ihe hydrocarbons with tower bolting points 
condense al difFeaei ' heights They gel separated 
in Ihe fraction atinu column lo form the different 
fractions. The hydrocarbons with 1 4 cordon 
aiotns, which are gnses. do not condense and 
escape from the lop of the column. 

i 

Each fraction obtained from fractional distillation 
js itself a mixture of several hydrocarbons. Soma 
of these are used as ihey are. Others are further 
separated by fractional distillation or other 
methods lo give different products. Some 
important petroleum fractions and their uses are given in Table 9.2. 



P 6 UiQ»Cijn 


r|i ,i ■. I -1 -h 
nophUta 


■nr: 1 , nil 


rlDavy 
Q31. ‘Oil 


__ _ ► RbshJU* 

PntrnlqHjm 

Fiq 9 10 FradbOfidl C-' pn^l i: .l(d U,n 



TritHFj 0 2. Sam* mpanam p^rmiaum Iranians and ihetruMS. 


Fraction 

Boiling point 

Number of 
carbon atoms 

Uses 

Petroleum gas 

below 40 c:i C 

1-4 

fuel (including LPG) 

Gasoline and naphtha 

40°C-1G£FC 

4-10 

petrol, raw material for 
making other chemicals 

Kerosene 

160 q C-250°C 

10-16 

domestic fuel, jel engine fuel 

Light gas oil 

250 b C-3a0°C 

16—20 

diesel 

Heavy gas oil 

3Q0 a C^-35Q o C 

20-25 

making other chemicals 

Residue 

over 35D°C 

over 25 

further distilled lo give fuel oil, 
lubricating oil, paraffin wax 
and asphalt 


Uses of petroleum 


D Petroleum products are primarily used as fuels. 

0 Lubricating oils derived from petroleum are used to lubricate machinery, 

□ Paraffin wax is used for manufacturing candles, vaseline, grease, polish, ere. 

0 Some chemicals obtained from petroleum are used to make medicines, ointments 


and r -1 J -1 ,^m□ * 
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Carbon arj(. Com 



PDIj. 



D Further fractional distillation of petroleum fractions yields chemicals L k 
manufacture plastics, synthetic rubber, synthetic fibres, explosives, etc d h 

Working of fire extinguishers 

Most ftre extinguishers use carbon dioxide to extinguish fires. Carbon dioxide doing he&v 
than- air surrounds the combustible substance and cuts off the air supply As r.irbon pj 0 
itself is a non-supporter of combustion, it effectively extinguishes the fire. A soda-acid u 
extinguisher throws out a mixture of carbon dioxide and water towards the fire The 1 ' E 
cools the combustible substance 


^at E 


The soda-acid fire extinguisher consists of a melal container filled with a solution of sodi^, 
bicarbonate A glass bottle kept inside the container, has sulphuric acid in it. When 
Knob of the extinguisher is pressed, the bottle breaks, The acid domes in contact ^ 
sodium bicarbonate and carbon dioxide is produced. 


2IMaHCO a +■ HjSOi-* H 3 :SOj 

sodiurti swtphyric sodium 

■tacarbonalE add sulphale 


2H ? 0 + 2COi 

wal'd r Carden 

dio*idii 


The carbon dioxide comes out through 
the nozzle which is directed towards 
Ihe fire (Fig. £. 19 ). 

The foamType fire extinguisher 
releases a foam of carbon dioxide 
which surrounds the combustible 
substance and cuts off hs air supply, 
!t is similar in construction to the soda- 
acid fi:e extinguisher, but contains 
aluminium sulphate in the glass bottle 
instead of sutphuftc acid. The reaction 
that occurs on breaking Ihe glass 
bottle is as follows: 

Ab(SQi)i - GNbHCG 3 ’ 


G--asis -tonic ctHiainin^ 



^2AI(OH)j * 3NajSOj + GCO a 


A substance called saporin is added to the sodium bicarbonate solution to produce a fo.^ 
of carbon dioxide. 

Thrs fire extinguisher can be safely used to extinguish petrol and kerosene fire* 

In a cartoon tetrachloride fire extinguisher, vapours of carbon tetrachloride, a nc J 
supporter of combustion, are released on the burning substance. The vapouFS settle# 
tne combustible substance and Cut Off its air supply. 
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Carbon Unit ffc Compound- 


Arri-'i' 


isT 


FfldfS about the ‘t.umonds 

□ The word flirt'*' nd comes from the GfSOh icmt edemas', which mdSnL 'uflcoflauw.iWe' 
3 Synthetic, or ■ ■ . i-rttade diamonds became common m 1955. when /he Gonem, 1 EJoelrjc 
Compute if.-. • horeto/y equipments lo subject graphite to great pressure and n*ar 

D The weight i.-t • j.'JTancf ij expressed in Metric carets. One carat equals one fifth of a yranr 




Lel'S work in loam! 


Study individual Ity and mpke a note on 
importance of cordon for living organisms 
Discus s (ftc no to frith other students anrf 
feathers ro Q^t i> better understanding 


Te&cher's cornor 


O 


Conduct a cfass preserKotiOft rr> whrch inform 
students about the process of formafron of 
petroleum fti tire earth's crusi. 




KEY POINTS 


Herr F ;i ti^.i nTkv> [mini*. 30 remember: 

Carbon is the cenlral eleinem in the structure of the living world. 


1 






Carbon forms a large number of compounds which arc mostly studied in organic 
chemistry 

ln thc cry stalline form, carbon exists as graphite and diamond. Amorphous carbon is 

the non-crystalline form of carbon, 

■% 

Diamond has a rigid crystalline smiciurc which makes It the hardest substance amone 
alt substances. It is. therefore, used lo make cutting and drilling tools. 

Cut and polished diamond is very lustrous. It is, therefore, used in jewcllerv as a odious 
stone. 

In graphite, carbon atoms are arranged In layers which are looselv joined with each 
other 

Graphite is a good conductor of decirieity and has a high molting point 

Graphite is used as a high temperature lubricant, as electrodes, in making crucibles, 
for making the lead in pencils, for making artificial diamonds and for making printer* 
ink and black paint. 

Amorphous carbon exists as charcoal (wood, animat and sugar charcoal}, lamp Mark, 
coat and coke. 


Fuilcrcncs are cagc-likc structures of carbon atom* arranged in a spherical structure 
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UNIT - 9 


Catbon and : 0 tn 




POUh 




Thu pn? pofli uct ofdioxide in air i?. O.LlV'o by volume 
Cait-on dioxide prepared in the laboratory by the action of dilute hydro 1 Uiric 




1 


on marble chips scjlciutn carbon ate 1 

Carbon dioxide IS colourless odourless. denser (han air and slightly soluhl n vt.jter 
It frames at - 57 : C \q form dry tee. 

Carbon dioxide: neither bums and nor supports combustion, 

^ Carbon dioxide is an acidic oxide. It dissolves in water to form carbonic aetd li reacts 
» itit alkais^ to jive >ali> icathtmatesi and ivaier. 

Carbon dioxide (urns lime water milky by forming insoluble calcium carbonate. 

^ Carbon dioxide is used in aerated drinks, in lire extinguishers, in refrigeration i m ibc 
rorm ot dry iccu during photosynthesis b\ planis, and in (he manufacture of sodium 
carbonate, sodium bicarbonate and urea 

Some common carbonates and bicarbonate* are sodium carbonate L*nda ash). Calcium 
carbonate i limeiionc. marble and chalk i and sodium bicarbonate (baking sodak They 
are used for van0US purposes. 

Fuels- flfC sub^iinces ihal bum in 3 ir to produce beat and liyht. H> dmeurbons are an 
important class of fuels. They are compounds of carbon attd hydrogen unly. 

Methane iCH- is the simplest hydrocarbon. Methane, ethane (C;l Uj. ptupunc 
< CTb |_form a scries of carbon compounds with gradual change In physical puberties, 

Methane, the chief constituent nf nasura) "as. is prepared by heating sodium acetate 
and soda It me. It hunts with a blue llamc lo give carbon dioxide and water, 

Petroleum is found trapped in andeigruuml rock. 

Petrol. diesel and kerosene arc sumc of the fuels obtained from petroleum. 

Petroleum ls called a fossil fuel as u is dnved from the dead bndies of extinct organisms. 
The various hydrocarbons in petroleum are separated by fractional distillation. 
Most Hie esiinjuishots u>e carbon dioxide to extinguish fires. 







KEY WORDS 

Prole ins i 

food component that are mainly obtained from meat. 

Carbohydrates: 

food components lhac are mainly obtained from grams, fruits ■ 
and vegetables. 

food components that are mainly obtained from animal fa- 

Fats: 


and vegetable- oil. J 


—- ^5^ --^ 
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Carbon and its Compounds 



CEes''^S e ‘ 

nt r a sUbslOncfc which makes the movement of parts of engine 

M*" 61 "*' easy. 

stiuctivo DistiHaiion: decomposition of substance by heating it in e dosed container. 

an area with shallow muddy water 
a liny part, 
man-made. 

a kind of protein, used in biological researches. 



TEST YOUR KNOWLEDGE 

^ =—— -*J 

l answer these questions: 

■■■ •" •* 

tMvu do you know ubout the occurrence of carbon in nature? 

* What do you know about allotropy. Name two allotropcs of carbon. 

; w'hai conditions are necessary For the formation of diamond? How arc they achieved in nature? 

: Point out all cast three ways in which diamond differs from graphite. 

? Write down two important properties of graphite and diamond each. Discuss their uses. 

What is destructive distillation? What products arc formed when wood is subjected to the 
destructive distillation? 



Give two methods by which sugar charcoal can be made from sugar 

Give one method by which carbon dioxide can he prepared in the laboratory. Draw a labelled 
sketch of the apparatus used and give equation of the reaction involved in the process. 


ftow car you show that carbon dioxide is denser titan air? 

fl - Slate four physical and lour chemical properties of carbon dioxide 

Why is carbon dioxide considered to be so useful for extinguishing fires? Describe the working 
soda^acid tire extinguisher. 
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!3, Give ihe important uses of the following: 

a. sodium carbons 

b. calcium carbonate 

c. sodium bicarbonate 


1 4, How can carbon form a large number of compounds? 

; | 

15. Why is mclharc also called marsh gas? Write down ai leasl two physical properties ^ 
chemical property' of melhanc, i. 

Ifi. Draw n labelled diagram to show how methane can be prepared in (lie laboratory H. 
dow n (he c^ualitm of ibe reaction involved. 

17. What is fractional distil hi ion? WJml fractions of pel ro I cum are obtained In fractional disUH^ ^ 

18, What do you know about fullcrenes? 

B. Fill In ihe following blanks: 

!, Two forma of Ihe same element, which hove different physical properties hut ider:^ 
chemical properties arc called .... 

L 

2. Diamond and .... are crystalline allot ropes of........... 


3. TEic solubility of carbon dioxide in water can be increased by in creasing .. 

4. Each carbon atom in graphite is strongly bounded in.... carbon atoms 

5. Soda lime is a mixaure of sodium hydroxide and ... . 

6. Pcirdeum products are primarily used as ■I +■* i 4 + § *+ n a + ■«■* + + + ■ ■ »+ * *■ »■ 

7. Petrol is obtained from crude oil by the process of.. 

Ef- Gasoline and kerosene are two important fractions of....... 

9, Soda acid fife extinguisher is based on the principle of......... 

10. The important chemical used in fire extinguisher is_ _ _..... 


( 


10 . 


II 
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Carbon and its Compounds 


cl 4 -" wln-^ln'' ■■' lollimvinp isljMt'monts ure 
‘ TRlPK/KAi-SI i 

diamond can i ip several eolnurs. 


TRUE 


, Carbon dioxide turn ! ime water mi Iky. 

, C^rbcm J"onis fiTrn: bains which can extend 10 ihauiaitds of atoms, £ 
4 Graphite is Ihc harde i form ofcarbon. 
y tPO means Liquid rcirokum Gas. 
p, Give om?“woi ri answers of these questions: 




l Limestone and marble consist of the same compound IS nine the compound, 


; ftame a gas which, though a compound of carbon,. is not studied under organic chemistry, 
i. Give another word for non-crystalline. 

i In which allotropc of carbon, carbon atoms arc arranged in loosely-bound layers? 

1 Name the process by which wood charcoal con be made from wood. 

Which form of charcoal can absorb colouring matter? 

1 Which is (be purest form oTcharcoal? 

1 Carbon is used to increase the durability of tyres. What form of carbon is used for this purpose? 
?- Name the solid fuel, made from coal, which is less polluting than coal, 

10. Which acid is responsible for the tangy taste of aerated drinks? 

M. What is solidified carbon dioxide commonly known as? 







I 





II, Give the chemical names of baking soda and soda ash. 

0- Name the gas which is the chief constituent of both natural gas and biogas. 
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Carbon - 


3 Cq ^pq J i - W 


il amorphous cap 


l ; „ ( hoose The most appropriate aiiittvcr (nr the following si tit icuts 

L A hydrocarbon is a; 

a. carbon found m nature in I he free stale, 
h L'ariwifl found in nature in the form of carbonates, 
c compound of only carbon ;md livdrogen. 
d. compound of carbon found in living matter. 

2 . Which form of carbon is a gund cenducioi of electricity? 

a. graph] re b. diamond c. coke 

? (^estnictivo distilkition mean?;: 

a destroying the crystal-line structure of a substance by some means, 

b. heating the substance very strongly. 

c. iubjeciiog rhe substance to high temperature and pressure. 

d. Keating tbc subsiance in the absence of air. 

4. Which form of carbon bums in oxygen to give carbon dioxide? 

a, coal b. graphite C. diamond 

5. \iTiieh gas con Mi rules LFO which we use as fuel in our homes? 

a, me thane b. ethane c. propane d. butane 



d. all of these 


Homework Assignment 



Sfudy and write & n vie on the rate of respiration, combustion. end photosynthesis in mafnt^im^ 
caraofi balance in nature. 


WtTH SCttMCS 


Under the supervision of your teacher/mstructor, hem the usd of fire extinguishers 
practice it on fire. - 
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Chemical Industries 


U t| U ' end i»f ilu* unit* ^mlcnis fthnuld lie uhtc Co: 

d ufiJcnflaraall iintl" ij'I" Mm- hit'Llimls jwlupicd lo convert ihc commun raw miitcri.ils inU■ useful pridum* 

e gji-tf CRampLcs n) . . . Hialtn-ith and Mule hou, they arc uvrful! lo us. 

e Li^iErc^Uti.J iUdd hrirli, i ml 1 1 ru: ihe iriiinuliu:Liirc nf wop, dclcrgcflts nw;l T^rtilutcrs 


i.rontwf! Ohjscu 




INTRODUCTION TO SYNTHETIC MATERIALS 

There are various types of materials around us. Some are natural and some are man- 
made. We use these materials to meet our baste needs of food, clothing, shelter, 
communication, transportation, recreation, health and hygiene, 

You are very familiar with many naturally-occurring materials like cotton, wool, wood, coal, 
petroleum, minerals etc. These are used for different purposes. The availability of Ihese 
natural materials is limited. The human population is increasing day by day. For such a 
targe population, we can not depend upon natural products only, Therefore, a number of 
sutstances such as rayon, nylon, bakelite. glass, cement, fertilisers, pesticides, soaps and 
detergents have been made by chemical processes. They are said to be man-made, or 
synthetic materials. Synthetic materials are obtained by the chemical reaction of two or 
more substances: 


MANUFACTURING PROCESS-RAW MATERIAL AND USEFUL PRODUCTS 



As you know that there are thousands of raw materials around us. We are usFng most of 
them as starling material to make many other things for our need and comfort, There 
are three common typos of processes which 
may he adopted to convert the common raw 
materials into useful products: 

0 By bringing a change in the shapes 
of raw materials 

E By mixing different raw materials 

C By bringing chemical changes in raw 
materials by chemical reactions 

0) By bringing a change in the shapes 


of raw materials 

For example, metals, wood and stones are 


Fig 10.1. Raw maieniirs can Jw 
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given different shapes snd useful 11’-i n 9 s ’ 
like utensils, tools. ornament^: ^ lfBSi 
vehicles, equipments, furniture, buildings 
etc. are made from them, 

(li> By mixing different raw materials 

Different substances are mixed together in 
a specific ratio to prepare mixtures. f"O f 
example, syrups, medicines, drinks, 
loothpaste, washing powder, butter, apices, 

.. rT etc. Common fizzy drinks are solulions 
of different chemicals in water. Sails, 
flavouring concentrates, sugBf, colours, 
preservatives and carbon dioxide gas are 
dissolved in water to prepare these drinks. 

(ui) By bringing chemical changes in raw material 

imn useful products by chemical reaction, 

The common raw n- „ ,1a are converted i plashes ale. are produce. 

For example 5 eps. del rigenls. lertilners. glass, cemem. v UC| * 

through chemical reactions. 


H.J 10 3 Svrvp a synlluHic mainn., 


Materializes!!?- 


UNIT - iO 


USES OF COMMON SYNTHETIC MATERIAL# ^ ^ ^ cons 

SteeL br.p^. ster.es artd eemen^are limestone or mE1 ,b , -cal** 

materials which make cement The construction 


earponatel and gypsum are the common raw o( tlie ceme nl in a country 

industry mainly depends on the quality and avdiiat > 

We use plastics, clothes made up of synthetic 
fibres. paints, glues, pestrdides. rubber products 
like tyres and detergents in our daily life. 

The computer industry »s based on silicon. It Is 
the second most common element in the earth s 
crus! and found as sihea or silicates. Silicon 
dioxide (srlicej obtained from sand and rocks 
acts as raw material for the extraction of silicon 
Silicon obtained from silicon dioxide is used for 
making 'silicon chip which is used in computers 



Fig id 4 Ctunpuler 





Common sail js used to produce caustic soda, washing soda, soda ash, hydrochloric add. 
chlorine, .... etc. 

Caustic soda (sodium hydroxide) is used in the manufoclure of soap, lexlile items and 
paper. 

7/ashing soda {sodium carbonate 1 is used to make washing powder and class- 

—^-I'tiih- 
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dry clea- 

., -«V* f- 


aliening 

liquid 


VVaHH IMiPlmpfil 


EMejichlriLj 

pnwLler 


Fertilizers 


Chrortnc a 
its uses 


Swiiring 

pools 

(dFS'nFflclPfHll 


D lifle 
HCi 

IndusIriM 


Fig ltl.S Ohlonna and ils mcnpeuntfs 


FIBRES 

^fibre is a kind of thread which is strong and flexible enough to make Clothes, nels r 

ra ?es. .... etc. Fibres are of two types: natural fibres arid man-made fibres (synthetic 
fibres}. 

natural fibres 

Action, -wool, linen and silk are the important natural 
, tires which are used for making fabrics (clothes). 

^tten Es obtained from cotton plants, wool >s genera I ly 
Gained from sheep and rabbits. Silk is obtained from 
J ° Co °ns of silk worm. Linen is made from the staiks 
-a plarii 


Good to know 

Australia, China, and Mew 
Zealand are the largest woof 
manufacturers in the world. 
Australia contributes lo nearly 
25 % of the world's wool J 
production. i 


called flax: 
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Syntbethlc Materials and Ct if teal 


Cotton 


WddI Ljppn 

Fig 106 Sdupcus q 1 naHiral tiurijs 


MAN-MADE FIBRES OR SYNTHETIC FIBRES 

Today, besides all these natural fibres, we have man-made. or ^y t Lhetic fibres to 
clothes In 1940. Ihe first synthetic fibre-nylon, was made by an A nerican chemist Vt. 
C Brothers. it s used for making a variety of textiles. Some of the common synthetic fit’, 
are’ nylon, terylene, rayon, or!on, acriion and castimElon. 

Advantages of Synthetic Fibres 

O They are strong. 

O They are crease resistant 
0 They are not attacked by moths and moulds, 
a They are easy to wash and maintain, 



Fig 10.7 Maft-masjfr rib-c & 


0 They dry-up more quickly 
p They come in very attractive colours and 
shapes 

Disadvantages of Synthetic Fibres 

P They do not allow air !g pass through 
them and hence are not good for summer. 

□ They do nol absorb sweat so well as natural fibres do. 

O They get damaged by high temperature when ironed. 

□ They catch fine more easily than cotton or wool. 

IDENTIFICATION OF VARIOUS TYPES OF FIBRES 

We can distinguish between Ihe v a nous types of fibres by the burning test. For exair; 
we can distinguish between the fibres of cotton, wool, silk, rayon, nylon, terylene ? 
acrilon by burning a small piece of each of these fibres. Table 10.1 shows the resu' 
burning of these fibres. 
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TjiWh 10.1 R'-i-.uM (.if h.iijri'y.ii-ni tipr.t rJ da+ftiiitnf (lorcis 


^Fibre 

Result of burning \ 

Cotton 

Burns vigorously wllh s Characteristic smell of burning paper. No \ 
beads are produced. 

woof and sn¬ 
are produced. 

Burns slowly with a smell of burning feathers or hairs. No beads 1 

Rayon 

Burns readily with a smell of burning paper. 

Nylon 

Bums slowly, fabric shrinks and forms a bead. 

Terytene 

Bums slowly, tor ms a bead. 

Acrilon 

Shrinks from flame, forms 0 black bead with a sooty flame 

A C T t V £ T Y T 1 M E 9 GOJ7tfucr burning test for ffte identification of 1 

, _ ' * ' different ftberSr 


Bring a burning match stick to each one of them at their loose ends. Allow them to 
burn for some lime and make observations. Draw your inferences about the nature 
of fibres on the basis of information given in Table 10. T. 


PLASTICS 

Plastics are man-made material?. They can be given any shape when they are warm. The 
twentieth century may be known as the Plastic Age just as the earlier periods are now tailed 
the Slone Age, the Bronze Age. the Iron Age, the Steel Age and so on. To a great eslept 
plashes are taking the plate of wood, glass, cloth, metal, paper, stone etc We have toys and 
chairs made ot plastic intlead of wood, Plenty of bottles and ram coats are now made of 
plastics. Tooth brushes, hair brushes, combs, ropes, .. , etc are also made of plastics We buy 
our eatables and many other ihings in plastic bags or wrappings. We play plastic records 



' 

^4 Hr ^ 




A 

i 

U 


Fi(J I0.fi Goods made nl Jilfisli-c 


on our record players. Thus, plastic materials arc all around us, They are clears bright, 
cheap, tight and practically useful. Common plastics include polythene, P^C, polystyrene, 
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UNIT - fO SyitlftetWe Materials and 


bakelite. perspex and celluloid. 

Advantages of Using Plastics 

□ They are cheap, light and available in different colours. 

□ They are strong and resistant to corrosion, 

■q They can be moulded to any shape when hoL 

□ They are sensitive towards heat and melt quickly on heating. 

□ They are bad conductors of heal and electricity, 

a They may be transparent translucent or opaque. 

Types of Plastics 

There are, two types of plastics. 

1, Thermoplastics, 

2, Thermosetting plastics, 

1. Thermoplastics 

Aplastic substance which can be melted 
repeatedly by heating and can be moulded 
again and again into different shapes is 
called a thermoplastic polymer, 

Polythene is the most common example 
of thermoplastics. 

2, Thermosetting Plastics 

A plastic substance which does not soften 
much on heating and can be moulded only 
once is called a thermosetting plastic 
Thus, softening and moulding are 
irreversible. Bakelite is a thermosetting 
plastic, 


A'Q TfVITY T I M E I To identify different plastics 

----- 

List sen substances made of plastics which you use in your daily fife. Classify them 

as thermoplastics and ffternioseffrirg plastics. 


Uses of Plastics 

Some of the targe number of uses of plastics are listed as under: 




Clitiniftfrrf 
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UNIT- fO 




O They are rolled tween rollers to product 
pvC sheets 

a They are usr. for making hand bags, 
rain coals and n i over in rj materials and 
covering for 51 4 ses 

D They are use.-, -n cover motor car seats 
and furniture: 

0 They are usno ior making gramophone 
records and refrigerator linings. 


pi- io n Pias: ■. i"'hjiauonoft^ira 5 . 


GLASS 

Glass is of immense use in our daily life. It is 
used in ears, buses, houses, factories etc It 
is used for making bulbs, bottles, tubes 
mirrors, television screens, furniture, 
decorative pieces etc Science laboratory 
instruments such as test lubes, beakers. 
Sureties, f asks, thermometers, condensers 
eic. are made of gfass because it can stand 
heat and is not affected by acids and alkalis. 
Glass is used fgr making lenses, which are 
used in spectacles, binoculars, microscopes, 
lelescopes and cameras. 




Fig. 10 i2 Uset or glass, 


Though glass looks like a solid, yet, in a true sense, it is a super cooled liquid. It is nor> _ 
crystalline, or an amorphous substance. Glass does not have any definite composition, 
The properties, quality and appearance of glass largely depends on the purity of the 
materials used, 


The raw materials required for the manufacture of ordinary glass are: 
□ Sodium carbonate (soda ash) Na 2 CQ a 

D Calcium carbonate (limestone) CaCD 3 
a Silica (sand) SiOj 

These materials are mixed and heated at 40GO fl C to produce glass. 




A'C T i V I T Y T 1M EI To prepare glass in teborafory, 


In a big crucible, take a mixture of sand (silica), sodium carbonate and lime stone. 
Heat this mixture very strongly unfit a liquid mixture i$ obtained Solidify this liquid. 
What do you get? You will find a clear and hard solid substance, This is glass. 


7 163 v 
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UNIT - to 


Types of Glass 


Synihethlc Materials tmd Chom: 


■ ntfi/strttii 



There are different types of glass which are used For different purposes •'Tie of the < 

important types of glass are sc da glass, pyre* glass, optical glass, grouti ' >. -iss. glasj. 


wool and photochromie glass. 

Coloured Glass 

Coloured glass is prepared by the addition of 
small metallic oxides la the hot moilen mixture 
of sand, sodium carbonate and lime stone, 
The choice of the metal oxide to be added 
depends on the colour to be imparted. Querent 
metallic oxides give different colours to glass. 
Some oF the metallic oxides and the colours 
Ihey give la glass an? given in Table 10.2 



Fig 10 1 J Dil’efC-nr Clamed ij . s t 


TaWw tQ ? Qind?& ItiaS tfJlfMHl tolnu’- cn nu^n to alas* 


S. No. 

Substance added 

Colour imparted to glass 

1. 

Iron (111) oxide 

Yellow 

2. 

Cobalt ox dc 

Blue 

3. 

Chromium (ill) oxide 

Green 

4. 

Selenium oxide 

Red 

5. 

Manganese oxide 

Purple or Violet 


Coloured glass is used for making sun glasses, signals for automobiles, Irains and 
aeroplanes and for decorative purposes. 


SOAPS 

Soap is used in homes and taundn&s for washing purposes. In additon Ed ils use in homes 
and laundries, large quantity of soap is used in textile industries 


Good to know 

Sometimes the leaves and trulls of some plants are soaked in water and used for washing 
clothes. The leaves and berries produce saponins, (chemical compounds which produce 
soapy lather}. The saponins were probably the first detergent used by man 



A soap is defined as the sodium salt of a fatty ac^d which has cleansing properties in water 
The main raw materials required for the manufacture oF ordinary soap are; 

D Animal Fats or vegetable oils 
Q Sodium hydroxide, 

--' < f84\- 
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Synthathfc Matorlaiz arid ChefnfcaJ Indus t rigs 

- ' \ 

Saponification 

ic5P is 019b V h - r "'' ' ! anim 3l (ai, or vegetable oils with concentrated sodium hydroxide 
^'ylichrt- or 0,1 eact with NaOH to form soap and glycerol. 

Frit + IMaQH-"*■ Soap + Glycerol 

pje process ol making soap by the hydrolysis of fats and oils with alkalis is called 

ypomfication 

ACTIVf 7 TIME! To prepare soap in the laboratory or af home. 

^Take 20 mt of ar,\ ■-getabie Oft in a beaker, tn another beaker, dissolve about 10 g 
of NaOH in 40 mi ■ f wafer. This solution is called LY£ Mk lye into the orf white stirring 
ccnsfanhy- Wow allow the mixture to boil and keep on stirring till a thick paste is \ 
produced. 

Add small quantities of NaCt and Na ? C0 3 into the thick paste white stirring. Pour 
tfifs paste into a mould of any shape. Allow it to stand overnight for solidification Your 
soap is ready. 




Charting action of soap 

The soap mole cute has a head that is attracted to water (i.e., it Is hydrophilic) and a tail 
that repelled by water (i.e., it is hydrophobic). The tail is attracted to grease, which is the 
-rain substance that holds dirt onto the cloths and skin. When soap is mixed with water, the 
site gtladh themselves to grease particles and lift them away from the cl ol h or skin surface 
Fig (10 14). 



Action of soap in hard water 


•^ssium hydroxide (KOH) is employed in place of sodium hydroxide (NaOH) lo manufacture 
lud soaps and shaving creams. The resulting potassium soaps are softer and produce 
a bick fine lather. Most soaps contain a number of additional materials such a& perfumes, 
'^es and deodorants. Such type of soaps are used by us lor cleaning our faces and bodies 
Ordinary soap is sodium stearate (C l7 H 3S COONa) and iI is water soluble. Hard water 
Plains calcium and magnesium ions so when soap is added to hard water for washing 
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UNiT' 10 


Evftthotfrfc 


clolhes, th<e calcium and magnesium of hard 
filler reads with sodium stearate soap lo 
farm in soluble while precipilate of calcium 
stearate ami magnesium si war ale. This i$ 
cal:pd SCUM This scum clings lo ibe pores 
cl |he clothes being washed and theses them 
As a result of this. Ihe clothes are not cleaned 
proper Ij Hard water scum a iso causes 
blockage ol pipes Scum rormslipn also 
causes wastage o( soap. 


Sodium steorale 

(Soap) 


Calcium ions 
(Hard water) 


r 



Good to know 


One of the melhpds lo remove hardness ol waier is to add s0 ^ gr ^ he 5e 


rbo n 




It reads is form insoluble calcium and magnesium car bona Id 5 ■ 
water as predpitales and can he removed 


§e 


ttie 


> 0 

'‘cjown tr 


ACTIVITY TIME! To observe action of soap in hard W3 t — r ~ 


Take some tap water well waier and nver water in three separate test tubes 


Add a tew drops of soap solution in each lest lube Shake the test tubes vino 
What do you observe? You will f.nd that soap produces good lather wi t Hv + ^ r<z> *-* S, 

River, or well: water does not produce much tether. What do vo * in W 

admty? Thi s activity shows that hard wa ter (river or well water in U lSar TTi f rQ __ 
teiher with soap whereas soh water (tap water) easily prodimL ° es n °t - " n 

" ,—Others ,_ ®ily forr 

Advantages of soap ~~——^ith 


Ite 

th 


□ Tlhev £re biodegradable. 

d 1 hey are excellent dc ansi n g a genls. 
o They are relatively nomloxic. 

□ Soaps do not pollute water reservoirs 

□ 


lj 


They do not cause desih and destruction ol rna rpnje ^ 
Disadvantages of soap 


0 They are not suitable for washing in hard water 
0 A large cuamity of or! is consumed in thfe r ct 

G They have relalrvely weak dean sing action 
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Synthnthit: Materials and Chemical rnduM#-j 


p They are less soluble in water than detergents, 
p Contimious use os' ■ oaps makes our skin rough and dry. 

DETERGENTS 

D^srgeuls are man . • ide chemicals obtained from petroleum hydrocarbons 

jodium lauryl sulpl , L e (G^H K OSOjNa) is an example 
ysynlhetic detergent Like soap H detergents are also made 
up of two-headed hk i -cules. So sodium lauryl sulphate 
is Ihe hydrophobic pari, and -OSO-,Na is the 
nydrophyllic part It u more soluble in water than soap, 
jeicrgents do not form any insoluble scum with calcium 
y magnesium ions nod therefore, can be used even with 
r-, 3 rd water. They arc also called soapless soaps r 

Advantages of Detergents 






F»g_ 1 0 16 D,11 greni Eypq-s c.1 


L=3*5&j 



- 3 They can be used even with hard water for washing clothes. 
* 0 They help us to save vegetable oils for human consumption. 

3 They have stronger cleansing action than soaps. 

' D They are more water soluble than soaps. 


Disadvantages of Detergents 

0 They ace not biodegradable. It means that they are no! decomposed by micro-organisms 
3 They cause water pollution problem. 

Differences between soap and detergents 

Tr,&main differences between soaps and detergents are given in Table 10.3 


T 


Tab-'e 10.3 Differences between soaps anti detergent: 


S, No. 

Soaps 

Detergents 

1. 

They are the sodium, salts of fatty 
acids (vegetable oils). 

They are Ihe sodium salts of petroleum 
hydrocarbons. 

2. 

They are not suitable for washing 

In hard water. 

They can be used for washing in haTd 
water. 

3, 

They are prepared from animal fats 
or vegetable oils. 

They are prepared from the petroleum 
hydrocarbons. 

4, 

They are biodegradable. 

They are not biodegradable. 

5. 

They have a relatively weak 
deansing action. 

They have a strong cleansing action. 
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UNIT - 10 


Syntto&thic AfnfeWjife and Ch :t! fird**,..., 
-- tr * 



¥• 


Activity 


T t M E * observe action of soap unci 
hard werer. 



Take sonfcH hard wafer m two differed lest tubes. Add a few drops nr sn.-ip sqHjw 
mtu one and a few diops of deferent solution into the older fesl tube 

Shake vigorously Whal do you observe? You will find thal the soap "iution c£a et 
not pjeduce good lather whereas the detergent solution does. Use rhi- i onlenl Sa 
the lwq test tubes separately lo wash a piece of cloth Winch ol the two works bolter? 


Why' 




MANURES AND FERTILIZERS 
Mineral nutrients of Plants 

Just as we heed vita m ms, minerals, proteins etc for our healthy growth, in the same 
p.ants also need certain elements in the form of inorganic minerals for their growth, ft, 
most important elements required for pEant growth are nitrogen, phosphorus and poi3s$i r 
which are known as primary nutrients. Next to the primary nutrients are the second**, 
nutrients They are calcium, magnesium. iron and sulphur Certain other elemented, 
sing, boron, copper etc. are needed in small quantities by plants The-s*.- are celled micr; 
nutrients. The nutrient elements which are essential for plant growth are given in Tat 
tD.4. 


Tnb'-» i£J i ticrr>cns eiscalja* (of p’ant g*™ah 


Obtained from Soil, Manures and Fed iliters 


Obtained from air and water Primary nutrients 

Secondary nutrients 

Micromutrieiils 

Carbon 

Nitrogen 

Calcium 

Zinc 

Hydrogen 

Phosphorus 

Magnesium 

Manganese 

Oxygen 

Potassium 

Iron 

Copper 

—■» 



Sulphur 

Co ball 


Mosl plants absorb water and mineral nutnenls from the sail and carbon dioxide from!" 
air to make their food. However, when crops are grown year after year on the same P'^ 
of land, they draw considerable amount of valuable nutrients from the soil. Unless in¬ 
valuable nutrients are re added into the soil, the growth of plants becomes poor and r -' 
quality and quanllty of food grains decrease. Thus, the deficiency of necessary mjErie* 

——-/fea^- 


i 
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. Manure 


yanure is a natural substance oblained by the decomposition of animal wastes and plant 
■ ankles. Manure supplies essential elements and humus to Ihe soil and makes it more 
r jri!?e. These manures are also called organic fertilizers In most cases, the nutrsenls 
pesenl m the soil are insufficient far plants, therefore, large amount of manure is added 
. n overcome the deficiency of nulrienls. 


Fertilizers 

A fertilizer i$ a man-made water soluble Inorganic salt that cotains one or more essential 
j-'ant niririenis in proper proportions. Addition of fertilizers enriches the soil with nutrients 
ind makes it more fertile. Fertilizers are also cal fed inorganic or artificial fertilizers 

Types of fertilizers 

'tere are three main types of chemical fertilizers depending on the primary nutrients they 
caniain. 

1 Nitrogen fertilizers 

Sstrogen is the most important element for plant growlh, The growth and sustenance of 
of both animals and plants depend on proteins, and nitrogen is an important component 
i'prc'teins. Deficiency of nilrogen in (he soil, thus, causes reduction in yield h also causes 
^wtourizalion of leaves. 

basic raw material used to make nitrogenous fertilizers is ammonia (NHj) gas 
^monia ts prepared by reacting nitrogen and hydrogen in a many fa during process called 

* Cher's process. 
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Synth ethic Materials and fgaf Indu^ 


Some of the important nitrogen fertilizers are: 

□ Ammonium sulphate: (NHi^SQ* 

U Ammonium nitrate: NH 4 NO 3 

O Urea: CQ{Nhb}j 

Cn Calcium ammonium mlrate (CAN): Ca(NOi):NHiNOi 

Percentage of nitrogen in a few nitrogen fertilizers is given in Table 10 . 0 . 

Tabic TO 5 Per&cnijiflfc ol niUe-gen m nsarooen refliliiafs 



Name of Fertilizer 

Formula 

Percentage of Nitrogen 

Sodium nitrate 

NaNOi 

16.1 

Calcium nitrate 

CatNOsii 

17.1 

Ammonium nitrate 

NHUNOa 

35.0 

Ammonium Sulphate 

(NHl)-SO; 

21,2 

Urea 

CO(NH2>2 

46,6 


1. Phosphorus fertilizers 


Phosphorus is an essential element in the structure of plants. It is also necessary for« 
division It is also important for root development Phosphorus fertilizers are mostly avails 
in the Form of inorganic phosphates. Phosphates increase the sugar content in the 
root end the starch content in earn and potatoes and the yield qf food grains in gene* 
They quicken the plant growth and improve the quality of fibres They help plants to ret 
diseases effectively. 

Some of She important phosphorus fertilizers are: 


C 

[1 

n 

If 

ir 

1 

s 


u Ammonium phosphate 

□ Super-phosphate 

□ Triple super phosphate 


(NH^PO* 

C3(H:PCU)j 

3Ca(HsPOi}j 


3 Potassium fertilizers 

Potassium is also essential for the growth of plants. It is used by the plants mainly in h 
sady stages oF growth. It also assists in the formation of sugar, starch, protein, fat 
other substances in plants. It makes the plants stronger and disease-resistant, 

Some of the important potassium fertilizers are: 
n Potassium chloride KCf 

G Potassium sulphate K ? SCh 
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Synthcthic Materials anti Chemical frtdustrie$_ 


KN0 3 
K? CO 3 


n potass ium niiratt- 
p potassium carbonate 

Single fertilizer 

we ferlitizers contain ng only one primary plant nulnenf (nitrogen, phosphorus, or potassium) 
.^called single fertilizers, Sodium nitrate and ammonium sulphate are single fertilizers, 

fctixed fertilizers 

■^e fertilizers contain mg more than one primary plant nutrients are called mixed fertilizers, 
4 mmophos and potassium nitrate are mixed fertilizers. 

Complete fertilizers 

fertilizers of the NPK-lype are known as complete fertilizers, because they supply all the 
nr@e primary pin nr nuiiienls i g nitrogen, phosphorus and potassium. 


Good to know 

Excessive use of fertilizers causes soil water contamination The water containing 
dissolved fertilizers reaches fresh water bodies such as lakes or ponds and causes 
unwanted growth of plants. It is called eutrophication 

CEMENT 

in 1824, Joseph Aspdin a 
nasen of Leeds, England, found 
na< a strongly heated mixture 
of limestone and clay, when 
n-xed with a small amount of 
water, sets rn the farm of a hard 
slone-like substance in a few 

rsurs. The mixture of limestone, Tv 10 - ia JggfffrAgptfti__ 

ea r iron oxide and alumina is catted Portland cement, because if farms slqne-iike masses 
on selling that resembles a porHand rock- a famous building slone of England. The average 
cemposition of port! and cement is given below 



Fig 10 19 PilftlsncJ ftlorh 


CaO 

62% 

F&;Oj 

2.5% 

sics 

22% 

so 3 

1,5% 

AljOg 

7.5% 

Na^O 

10% 

MgO 

2.5% 

KjO 

1.0% 


Cement is a dirty greenish, heavy and fine powder, Cemeni is nrranuFaclured by Iwo 
Processes: a wet process and a dry process. 


47 N 
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Synth ethic 


Uses of Cemenl 

Cumenl n$ one oFthe* most, 
of tHitldings, ro^dt, darns, 
po&le with sand and water 


important building male"* 1 
‘ bfktgw etc, For this ihjtI 


F^. 10 isj Iftet of etawn 


work in team 1 


Lei s 

m ahng your own organs fe n^zers 
k. toffeefrno '«w* grass. 

dipping 5 ■ so$ leaves, vegetables and 
^ t peels and putting them m a iiejy; 
Y,r fl fuss ^e compost t*eap 
'S.jaffylQ aerate it. The composr heap 
'vj. uJ d be kept r £i/I ™* ! <w 'vet. 


, e r s confer ^ [ 

f a cfa^s pwsertlsfj'Ofr in itf?i'cilr inform s/iAfente 
a „ecemenl. ___ 


KEY points 


1 ,^ i,f key points m remember: 

[[VT1 ii'tHil, linen end, silk arc the natut j 11 y-octiLm nji iihnc^ 
ftl> , nylon, tfliykne, orloo Ck. -tl Lhc man-nude, OF iJi'fllhiH' 
,ihc^ made of -.yniliL’tic fibres me fine, light. dmatdc.. wf,rt ^ 
|jn- and insctth-rcpdlcnl, 

nlu’Tk eli i hL-\ me un- DHii'hh: for summer hn.ausc Ihcy Je D«l 
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Syntheihlc Matoriatx and Cftomitaf tndusirios 


A* 

e* 

% 




Polythene. I 1 ’ •>■ •■rV'wlyrcriL', lukditc. perspe* and cdlilh'ld ■ uftUrmiily y^ttl 

plastics. 

{ iI.inh is ,i 'I i 1 1 ■ "i‘ltd I [quid winch is obtained h> healing sand. '.indium earbrmaie 
jtruJ limeslocu: i r :i tempura [Lire ill about I 4 IKK) -r ( . 

Jimln Hint, linn? 'in --■. pyres glass, Ilanl and ground ylits'i arc fin me id lliu type-. «jl jihv- 
LolutiretJ jl I - ■ ■ ■ if. made by (he ndcfrCion of small amount ol metallic rmitJes in Hie 
hoi run lien lln lure id ijJiisv. 

Snaps and du'trrgcnl ■ arc used iiS cleansing agents. 

Soap IS prepare 1 1 by heniing vfpclnhlc fills with caustic soda 

Soups do uni gi m. 1 piml Pjiiher :n hard water due to the fiittnatinti of ifiSOttiblc sotm, 
LJetcrgcnts are synllivirc clean ling agents made from hydrocarbons Detergents vnjrfc 
equally well w nit hard a:, well ns soil water 

NUFOgCtln phosphorus and potassium are the primary plant nutrients. whereas calcium, 
magnesium und iron are the secondary plant nnirrcnis 
These nillnelil i Lire supplied to plains nt the form ol' fertilizers. 


rn 




KEY WORDS 


Orn aments: decora live things. 

^ Ik: natural fibre which is oblained from a worm. 

Bronze Age; a period of lime when Bronze was widely used in makrrtg things 
3ron Age: a period of time in which Iron was widely used in making objseis. 
Uther; a forlhy while mass produced by soap. 

Gypsum: common name of calcium Sulphate. 



TEST YOUR KNOWLEDGE 



'^^vt'r these questions: 

five exam pics of rnmi-ntndc materials ariil natural materials each 
J mu two typn« N t ,j _ []jluus. Give two examples of ouch type, 
arc the advantages of synthetic fibres'.' 


^•'ill you distinguish between cotton, wool, rayon and nylon? 1 

' Wh 

^ is plastic? Give five esampks of plastics. 

Jbnr important properties ofplnslic. 


Scanned with CamScanner 













































UNIT - tO 


t r .k v 


-SyrttfoeffifG Materials ontf Cfrfrn ica# f ntfu 


h-- 


7. Wliat m« thermoplastics and ilicmw^um); plasties? <iivc two examples o! cmcIi,. 
ft. Whal is glass', 11 

y, I low do we obtain coloured glasses? 



[0, Name two material* tommonly used .is cleansing agents. 
11. How doe^ soap remove din? 


12. What are soap and detergents? How are they made? 

1 5. Why do wt prefer to use detergents instead of soap, if the water is hard? 
14. What is. manure and how is it produced? 


1 5. Name two nitrogenous and two phosphorous fcniliim 


1 6. Deline ecinent and write its use 1 -, 
li, I-ill in the following blanks; 

1i, A plastic material may be a .,.....,_...... or a . 

2, .clothes arc unsuitable for summer. 

3.... are used as cleansing agents. 

4. .and .... are added io the soil to make it more fertile. 

f. Cement is manufactured either by a .. or a.process. 

C- Decide whether the following statements arc THUtWFALSE: 



1. Cotton is a naturally-neeumng fibre. 

2. Glass is a homogeneous mixture. 

3. Plastic is prepared by heating vegetable oil. 

4. Soap is prepared by heating sodium hydroxide and vegetable 
oil or fat together. 

5. Fertilizers arc insoluble in water. 

6- Phosphorus is added to the soil in the form of super phosphate 
7. Cement is dirty greenish, heavy and fine powder. 


c 
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Synfftgffylc Mirtariafs rmd Chemical Jjitfustrto;-- 


■%. 


jj Ccmcnl is tircpiV’."! in mixing sitmcs* clay and pniasMiim. 

Conipn^f dnps * in he mnde from silica 

|P_ Coloured glnv. '■ p-epmed h> I lit iiddilirm of small amount of acids Ccf 
lliC hot nndtcli ii :t -'iil; nJ jji.ts-H 


r 


CH 3 C 


)'C =3 



1 

Jj 

1 


|), Give (Mic iv o i msivcr of the ruling ing questions: 

I Winch is the sccorol most common clemcni in the earths crust? 

2 m Whni is (he clicinie:!] I'omtiJu for caustic soda? 

V Writedown the word equation of the process of soap formation'? 

,i. What is the c he mien I In mu la of urea? 
y Which gas is used to prepare [unmoimim mlrais? 

E, Choose the must appropriate answer for the follow ing statements: 


1 Which of these is mil ii phnsphalc fertilizer? 
a, ammonium phosphate 

c„ siipei phosphate 

2 The chemical name of lime si one is: 
a. potassium carbonate 

c. calcium carbonate 


b. in pic super phosphate 
d phosphorus pen bichloride 

b. sodium c arbor me 
d. barium earhemme 


j, Raw material Lificd for die production of Portland cement along with lime si erne and clay is: 
a. calcium b. iron oxide 

c. potassium c. sodium 

J The compound used along with vegetable oil for the prcparaiion of soap is: 
a. sodium hydrogen carbonate b. sodium sulphate 

c, sodium hydroxide d. super phosphate 

5- for the production of detergents, raw material is obtained from: 
o, rocks h. aif 

c. naphtha d. natural gl*S 

fi. Which is not a nitrogen fertilizer? 

a. ammonium sulphate »>- Citium hydrogen phosphate 

c. ammonium phosphate 


d urea 
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7. The elenicid nt'cJ^J for ihc 
a. sodium 
C; uranium 


Materials and C/it?;-, f 


ermvlh Lif pln.nl atoiip. ivllli nStHJjiiili mill pnlUssu tv. 
fcu phosphorus 
tl. chlorine 



N. The chemical fdtntiuli of Urea is; 

a, tNHjijSOa b. NHjNOj 

c. COtKHi), d. Ca^NOO; 

9. Which fertiliser is used to compensate for ihe deficiency of phosphorus in pi unis' 
a. super phosphate b. chlorine jras 

c, sodium phosphate d. calcium phosphate 

10 Apart from potassium chloride, which compound is until js a snurcc of potass mm.’ 
a, poiasiiurii hydroxide b, potassium carbonate 

c- poiassium nitrate d„ penusMum dichromalc 


Homework Assignment 

Sea reft and study about life anmste which are hunted for raw materials ana art* fating W r 
danger of extinction, Moke O Hat of such animats and the materials Obtained from them 


FVM WITH $Ci£HC£ 

Classify the following substances of daily use as natural and synthetic substances: 
iron, limestone, rayon , soap, glass, mercury, paper, anacin, kerosene, ureo, O D 7j 
cement wood. 
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Force and Pressure 


i.twmittfi t tbjfi >•' 

i,! .| |L cn * I nf I hi* urn i ^tLidL'fth ■ -1 ■ -hi □ I r I hr ulilr Lu: 
uniter*!.» ulT -uni •!. • - - 

uhden;(i1ilsl uml iL-.-i ■ • - .'-nr,- mrl i-r■. umi > 

. i -.| pi.kir-t.iiy 1 ' ■( lUm f nnJ pressure. 

, l| 1 l lIs'ts Ii^rnl. si L' r i - .r'.un .ilrn'i'-pthJSLL ple»*iilc. it> tlH‘a.slir<FTWnt .uml urm 

. unLltfTs!;«nl rind i ril'i- iltai ill? jiressTirc in it liquid ^ mi-l'-s ilh dcpih 
- u iid elf stand urul ' i,ne iltai luquiJ u.ieit presiuie in ail tlrrtcnnns 

yiniers.Land and tk‘fiii.u ‘uifiiiiuiy amt Im (iletdfn ,m u, brink die bitnyam fmsia dquid, 
_ understand, in. •• p'.isn .Vrehiniedcs'iiniicipCL* 



introductio to force 


We often use the word 'force' in everyday life. You have already learnt lhal a fome is a 
push or a pull which produces acceleration in a body Whenever we push or pull some- 
Ehmg. we say lhai we have applied or evened e force By applying force on an object, we 
can make iE move faster or slower. We can also slop a moving 1 object or set a stationary 
object in rnollon by applying force. Balanced forces on a body may change its volume or 



jn case of solids may change 


Fan* can whSm: iningt sinn moving 
and al5J3. change rneir speed 


Us length or its shape. 



moving objecla. 

Fig 11.1 Feature g! Force 



Fnrce can stag a m$vn£ sijec 


THRUST 

Hold a book on the palm of your hand as shown 
m Fig 11 . 2 . You know that the weight of an 
object is the force with which the object is pulled 
vertically downwards towards the earth A force 
equal to the weight of the book acts downwards 
on your palm in a direction perpendicular to 
iha palm* 

When you want to close a door, you apply 


r 



Fig. 11.2 ^ imcili ^*FHs Ihfusi on She palm 


h 
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Fnra nd Rr&s&ure 



forte in a direction perpendicular to she door (Fig. 11,3), Whan, you fix a pap r on a notice 
board of your school, you use drawing: pins and press them with your thuno Thus, you 
apply a force perpendicular to she surface of the board towards the board 


In all the above cases, the lores acts perpendicular to and into the surface. A Force acting 
perpendicular to and into a surface ns called thrust. The S I, Unit of thrust is Newton (N), 




A CTtVtTY TIMEf 

, —----— — 

^Take two nails of the same size, one with pointed end and the other with flat 


end. Hammer the head of each nail into a 
(Fig, 11.4), What difference will you find in 
bolh the cases? Which nail pierces the wood 
more easily? You will notice that the nail with 
pointed end will pierce the wood more easily 
because the force applied on il is acting on 
a smaller area. So. it is clear that the effect 
of a thrust depends on the area on which it 
acts. The elfecl is greater when the area over 
which the force acts is smaller. 


wooden block with the same force 


r 





WOMHSfi block 


C fl. fl “ Applied nsH pi*rc*5 more cosily iI-qci 

,i Pa! nail 


^Good to know I 

A car usually crumples in e front or back collision. The front and back parts of a car aFe j 
intentionally made to crumple during a collision to reduce the rnipact of ibe forces of j 
collision on the driver and Ihe passengers. These parts are called crumple zones and 
they are the safety features of a car. Search internet for 'crumple zones' to find out more. 


■47fN 
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Forc© and Pressure 


The effect of thrusl depends upon I he following; two factors; 
p The magnitude of the force. 

0 The area on which ihe force is acting 

PRESSURE 

W& can define pre ssure as the thrust (force} acting per unit ares. If can be expressed 
shrough following formula: 

Thrust (force) 


Pressure = 


Area 


From Ihe above formula, we can conclude Ibm pressure increases with the increase in 
Ihfust and decreases with (he increase in Ihe area of its 
application. 

Unit of Pressure 

The S.l. unit ol pressure is Newton per square metre 
|N/m 2 ). It is also known as Pascal (symbol; Pa); the name 
has been given to honour the French scientist Blaise 
Pascal who contributed a lot in the field of vacuum and 
pressure. 

Numerical problems related to pressure 


Example 1 


A block weighing 50 N is placed cm a wooden plank of 1 m x 0.5 mi. Find the pressure 
exeded by the board on ihe ground. 



Solution 

Foret or thrust 

Area over which this force acts 
Formula; 


= 50 N 

= 1 m x 0.5 m 
= 0.5 m 3 

Pressure = Force or thrust 


By pulling the values in she formula; 

Pressure = 


Area 
50 N 


0.5 m 2 

= 100 N/m* 


A boy weighing 50 kg stands on an ice skate whose btade rs 0,5 cm wide and 25 cm Jong. 
What pressure does he exert? 


■ y 17S v 
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Solution 

Mass of the hoy 

Force exerted by the boy on the skate - w = mg 
Area over which this force acts 



Formula; 


By putting the values in the formula 


Pressure - 


Pressure = 


m = 50 kg 
50 kg x 9.E nWs2 
490 N 

0 5cm * 25cm 
12.5 cm2 
0.00125 in 2 

Force or thrust 
Area 

490 N 


0,00125 m 3 

- 392.POO hi/m ? or 3,92 x 1D B Pa 

Practical applications of thrust and pressure 

The pressure exerted by a body can be reduced by increasing its surface area. 

principle is widely used in the following cases 

□ The base of the dam is made wide to 
increase ihe strength of the dam. so that it 
can withstand the enormous pressure of the 
stored water which increases with the 

increase in the depth of waler.ln addition. 

due to the wide base of the dam, the 
pressure exerted by the dam structure on 
the earth is greatly reduced. 

□ The base of the walls of a building is made 
wider to reduce the pressure exeded by the 
building (Fig 11-6}- 

d The tyres of buses and trucks have broad 
and double wheels, so that the pressure on 
the tyres is reduced and they do not burst 
[Fig. 11.7). The bigger the wheels, the lesser 
is the pressure on Idem and so they can 
carry greater weight. 

Heavy tractors can go through marshy land 
and muddy soil easily because their rear 
wheels have large surface area. 


c * -# ^ Tj'.f* HjbSjC - of Itw w«l i *"S rnrsdfl Widm ic 

9 reduce lh« (TOrtUr* el the buying 




F ®‘ tyfBS Of [jusea tfutexa. _ 
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nd Pressure. 


Force 


11 


aid 


ri I G 


over 


wooden 




TV 


railway irack’i 

sappers which .i. vM over bits of broken 
clones to redum; ihe pressure on the 

ground. 

comet^s. the pressure of a body tan be r 
np'eased by decree mg the area over which 
i acts. This princi[ii(f is widely used m the 
^Sowing cases: 

a Alt cutting, and piercing loots Like saws, 
needles, knives, scissors, nails, 
nutcrackers, pliers etc have sharp points or blades, so that they tan exert great 

pressure wiih comparatively smalt applied force (Fig. 11.9). 



i 


PlipfS 


Kri'tu 



7 


JFig 11.3 Cullinaaad pacing loott have u>arp pointe or bkatefi 


Can you now explain why il is always easier to cul with a sharp krv.le than 


PRESSURE IN LIQUIDS 


I 


Mail 


' Vi,h a blunt one? 


Unlike a solid, liquids do no| have a definite shape of their gvvr , t 

the container in which they are conlained and exert , i ^ e V lake 


on its walls. 


pressure , 0 t onf/an^ 6 Sh ape 


Activity time! To ,^ ow~ih^ii^' sex —. 

v_ __ _Qf aves sol. * en Pre 5SlJfo 


" 115 b^ but ^ 


Take a wide glass tube open at both 
ends and tie a Ibaboon at rte lower end. 
Hold the tube vertically and pour some 
water info it. Observe wfraf happens, 
Pour more water and again observe the 
balloon. You wilt notice that balloon 
keeps bulging downwards (Fig. 11.10). 
This activity shows that liquid exerts 
pressure on the base of a vessel in 
which they are contained. 




i 
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JForcre PressurQ 


Liquids exert lateral pressure 

You have seen that like solid?, liquids also exert pressure. But unlike solid:-,, liquids exert 
pressure nol only at the bottom but also on the sides of the vessels in w'uch they are 
contained 


•{ACTlVi i V T / IW £ I fo show that fjqufds exerf lateral pics rrcv 


Take a tube having an opening on rfs side. 
Cover the opening with a balloon. Now 
pour some wafer in the lube. You will 
notice that the balloon bulges outward os 
shown in Fig. 11.11. Add more water and 
you will see that the balloon bulges Further 

This activity shows that hqutds exert 
pressure not only on the base of a 
container but also on the walls of the 
container. This side-way pressure is called 
lateral pressure. The existence of this 
lateral pressure is one of the differences 
in the behaviour of solids and liquids. 




Bifiginn 

t*WOQn 



11.11 L-tjui*; afan owufl liifflriil 


Pressure in a liquid increases with depth 


A CTi VI TY Tl MB! 


To show that pleasure In a liquids increases 
with depth . 


fafre an empty tin container and make a few hoi&s in 
it at different levels, as shown in Fig. 11.12, Plug the 
holes with plasticine Fill the can completely with water 
and remove the plasticine. Hflfraf do you observe ? You 
will observe that the pressure with which water flows 
out increases according to the depth of the hole under 
the water surface (Fig. 11.12). This activity shows that 
pressure in a liquid increases with depth 



F+n n i? Tne prifssijrf? in a liquid 
wilh depth. 


This also explains why the pressure at [he bottom of the ocean 
is much greater than near the surface. Deep'sca divers have 
lo wear special suits to prevent their bodies being crushed by 
the enormous pressure of water. For the same reason, 
submarines are built of hard thick sheets of metal to withstand 
the high pressure under water it is for this reason that Ihe 
watts of the water reservoir of a dam have lo be made thicker 
at the bottom, it is important to note that at a fixed depth. the 
liquid pressure is equal In all directions 


^182^ 
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Fbit i" l and Pressure 


faC lorthat affec: -iquid pressure 
■ ne pressure in b liquid el ^ertciin depth depends upon the Mtowing factors: 

The height at rh; i ;iirj column The greater Ihe height, the greeter the pressure, 
, f.ne etensdy of IIliquid The greal^r the density, the greater the pressure, 


fieri v§ t Tim fi 


f^lfddTiwirni p(y fr und 1 mafce seyeraf hotes 
found the tin can Mfikc sure that at) fhc 
holes are of the : nme stre fmd or the same 
fierghf Plug the u with plasticine and fill 
(rte tin with wt!i< Remove lire plasticine, 
y\fhal do you ohr-eive? You win find that 
water flows out of these holes with equal 
pressure (Fig. 1 ;. 14J Th/s activity proves 
that ai the same depth. the pressure in a 
liquid is equal in all directions. 


To show that at the same depth, the pressure ol 

liquid is same in nli the fj^ecjrom_ 



I 



i 


\ 


Fisy 11 14 A.HI-.C Wrfic deoih Lt’* $res5ur d &1 
liquid is m*™» ifi «J> iifactions. 


Pascal's law and transmission of liquid pressure 

According to this law,'when pressure is applied to an enclosed fluid, it is transmitted equally 
In all the directions throughout the fluid. This is called Pascal's Law. Pascal's Law holds 
food for liquid as welt as gases. 


i 


j®cnv/ry TIME! To show transmission of pressure in Squids.. 


Take polythene container and maJte few 
holes in it, Fill the container with warer and 
dose its mouth with a cap Press r( hard with 
your hand. You will notice that water flows 
out from the so holes in at I direc Irons (Fig, 
11.15J, Vou wttl also find that water comes 
out with equat pressure through all the holes. 



Fig It 15 TfanamHijiotv ql pr-cTsure r a lifjjed 


Application of Pascal's Law 

Art important application of Pascal's law is in the construction and use of hydraulic press 
and hydraulic brakes 
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UNIT - i f 



Hydraulic press is used for obtaining ^rye 
force for compressing cotton nnd jute bales 
and m (he manufacture of cardboard a |u| 
plywood in oil mills, these machines am 
used (or squeezing oil out of the seeds 

Pascal's principle is also put to use by 
automobile manufacturers for designing 
hydraulic brakes for cars, buses, trucks etc 
(Fg. 11, U>). When the driver wants to apply 
brakes, he pushes down the br^ke pedal 
The brake oil transmHs the pressure which 
pushes the brake shoe and lining against 


ii 



flrjikd nil 


SprlnqJ 


■s 


F>o 11 IB HydrauUp liriUtb cyninni 

pLJWM ,r,c yr ™ s,wc a,lu . . "’T '“ h in a halt When the pressure on the h , 

Ihe rotating brake drum, This brings the vehicle to • br^ 

pedal «s released the spring pulls back the shoe. 

Hydraulic freight elevators used in factories and other buildings and hydraulic 1^ 
Used in service garages also work on the princrple of Rase 

ATMOSPHERIC PRESSURE 

We all know lha< we live under a thick layer of air cal1 ^ 11 - a . [ T ' Cs H^ 

almosphere eatenda to a he.ghi of aboui tea kilontelres The ae » de su near I he eartt( , 
surface due to grav.tal.onal pull. It becomes thinner and thinner as we go up. N ear ^ 
surface of the earth the density of air is about 1- V m 
This pressure which is exerted by lha atmospher e air is 
atmospheric pressure. 

In 1654. Otto Von Guericke, the Mayor of Magdeburg. Germany 

did a very spectacular experiment He look iwo hermsp eres w hc __ 

could be fitted airtight. He put them logger and used a vacuum r, u . ii.tr 01 ^^ 



ACTfVlTY rfMFf To show that air exerts pressure. 


Boil some wo ter in a thtn-waifed iin can 
keeping its mouth open The stesm witt 
drive out the air. Cork the can tightly 
Remove it from the Tire and cool the con 
by pouring cofd water over it. The steam 
condenses tnto water leaving a partial 
vacuum tn the can. What happens to the 
can ? tt is crushed by the pressure of the 
afr outside as shown in Fig. 11. 18. 



f/g 11 i& Cm o^ls mrshed due to alrnDspr ecIc firassurr 


'lifN- 
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Foret I'lfld Pressure 



a N the air ouL Hu then tried !o pull Ihem apart The air pressure w &3 so great 
ns cif 1b .iji iGs pulling in opposite directions could not separate the two 
(Fig 11. i‘J) 


l^vlHVd Ny lilUMS ^iTrf !. J rS 


M.HJfti'lUHu Mr-ir-...phl-rr-' 


pfi_g fi 19 . Thu kVfifiri it Mlrnosphenc pressure wan roi ovc-reoirr- a wen by I 1 ".* ql r pairs nr horses. 




Measuring atmospheric pressure 

ijiTrcispheric pressure is measured with the help of a. device called 
??£barometer. It was invented by an Italian scientist E. Torricelli 
,n 1643. 

types of Barometers 

tr^reare two types ol barometers which are in uset 



1.Mercury barometers 


l Aneroid barometers 


ACTIVITY! To construct a mercury barometer. 

Tslrs a 100 cm long, narrow bore, stout giass tube dosed at one end and nil it 
completely with mercury Tap the tube to ensure fbef there ate no air bubbfes inside. 
Wow, Close the top end of the tube with a finger (Fig, 11,21). Then invert this tube, 
so that its open end is inside a trough containing mercury. Now hotd the tube in a 
vertical position and remove your finger. You wilt find that some mercury flows 
out of the tube into the trough leaving empty space at the top of the tube i Fig u. 21 ). 
However, an appreciable amount of mercury remains standing in il Measure the 
height uf mercury in the tube. You will find that a mercury column of about 76 cm 
(0,76 m) stays in the tube. 




Scanned with CamScanner 








































UNIT - If 





At sea tev@i T the fovej 1 of mercury 
in the tube is found to el □ 
height of 76 cm above the mercury 
level m the trough. At a height of 
about 100 m above sea level, the 
atmospheric pressrue is fess and 
the level of mercury Falls fo 73cm.. 
The pressure which can maintain 
76 cm high column of mercury is 
s^i'O' fo bo equal to one atmosphere. 
Note that ? atmosphere - i.01 x 
10* Pa 



Eleflf -!par^ijq i*ti-d U£rt 

Fig 11 .22 An Brtn tv irftvnr-pfne[* r 


Aneroid Barometer 

Many of the barometers used no-day do not use 
mercury as II is heavy and expensive and is 
easily spilled. These days, aneroid baromeiers 
are commonly used because they contain no 
liquid. Thus, il is light, handy and qutte 
Convenient to be carried from one place io 
another. 

It consists of a partially evacuaied metal box 
(Fit} 1 i 22 ) which has a flexible lid held by a 
strong spring. Changes in the atmospheric 
pressure produce corresponding small changes 
in the shape of the lid. The small movement 
Of the flexible lid is magnified by a system of 
levers which pulls a cord wound over a pulley- 
The other end of the cord is attached lo one 
end of a spring whose second end is fixed- As 
the atmospheric pressure increases, the lid 
moves inwards, the pulley and hence the 
pointer turns clockwise. However, when (he 
atmospheric pressure decreases. the puJfy snd 

hence the ouinter turns antiClocKwise. The a s(sndard 

circular scale eaJibrste 


ChJrfl 


Rockmg ti.i t 


HOlfltCir 


Ca-PEU-P 


Sprng 



Fig n 23 


flpntn^ 

inja/nal srnjciur& of aneroid hnromeiir 


pointer moves over a 


mercury barometer 


Uses of barometers 

d H is used in the laboratory lo find atmospheric pr^ 5 - 
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!_ , 4 , (j-sod in weaOv-i 'rut a sling 


^ncro'd barOftieiEji . in |>g used as an ammo lor to measure m& aintuce 


^batiofis of atmr , boric pressure 
Thp almosphenn \»> '-.Bure changes Irom place to place and from time lo lime due to 
" tiiwnges in lemperufcur u ,ind the quantity of water vapours in the air. These factors 
determine the dnn-.li / o[ jtv The density of moist air is less than that el diy air The 
censily also docrcnsoc with nn increase in temperature. Consequently, ihu atmospheric 
pressure alsra dem- i jr.-s. 

_ The atmospheric [tro^sura at u place is due to the weight qS the air above it. II is obvious 
J mat ihe pressure will decrease as you go higher up above the sea level. Therefore, 
pfi the mountains and hill tgps, Ihe pressure is less. 

Roughly speaking, the atmospheric pressure falls by one cm of mercury lor every ten 
metres rise in allitudc or height. 

feather condtlioi. rid atmospheric pressure 

father conditions at a place change from time to time and -ate very much governed by 
jirtpsphehe: pressure. 

3 High pressure <s associated with fine weather, While low pressure indicates unsettled 

wealhcr. 

3 7htt fflfi of pressure shows presence of more water vapours in the atmosphere which 
indicates that it is about to rain or snow. 

] increasing atmospheric pressure indicates a cloudless sky and dry weather. 
2 If It* 0 atmospheric pressure foils suddenly, it indicates the likelihood of a storm 


1 
aI i 


Good to know 

Oyr body and the bodies of all other living organisms are made-up of cells which have 
r-j-ds lhai exert pressure horn within. This pressure exerted from the inside of the cell 
s equal lo the atmospheric pressure What would happen, if an organism is placed In 
3 jar end the jar is evacuated? The unbalanced pressure from inside Ihe cell would 
Mi cause n to durst and the organism would die. Nose bleedtne is quite common 
amongst those who trek to h.gh altitude. Gan you glue any rea5 o n forthis? 

Practical uses of air pressure 

V pressure is useful to us in several ways: 

C it is used for inflating balloons and tyres etc, 

E His used for filling your fountain pen with ink. 
c Doctors make use of air pressure in giving injection 
Q We use air pressure while sipping cold drinks through a straw 
Standard atmospheric pressure 

S?a level is taken as standard for expressing the atmospheric pressure. The aimosp^ 
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at sea £.■el is compered as standard pressure The value of pi -■- -|. , rr H 
pressure -s 76 -r o f mer, ury or 0 76m pf mercury. The value of standard 
pressure In y k S sysiem s 101325ft m- 

buoyancy 

ft ‘5 our ccnnr^r"! experience ihat objects lose some weight when utimers^d lfl 
a bathing tub or while swimming you feet fighter Similarly when you push | 110cil /,a *- r \. 
under water and release it. it soon rises up to the surface. While rowing „ > , m ^ 


ar- to .rj to tt ighter n£iCe The water .Ve also observe this when we ci. r i. v tva '” u \ 
a vjsiI or a ta-v The tucket seer’s lighter as long as it remains immerse-j :n v ,. f ' r V 

*"T 


suddenly f a«i 5 heavier when it eme r aes above the water surface While iav.nr A b ^- 
iong as n? mug you use to [a*:e cut water from the bucket is unpe r water ir jp^i, -h 

^ nits 

l ^rrr 


it <ee(s 

lighter thar w^er it fs raised In all tnese cases, it Is the upward pressure of w.rr. r ■ *- 


as buoyancy or upthrust, that makes the body feel lighter This can be shown 
follow ng activity 




A 

rr 


CTIVITY TIM El To 5 how buoyancy In water. 


j ;e a str ng {o a rectangular meial block and 
suspend it from s s pnrttf balance Record fhe 
weigh! q( the met attic block Now immerse ibe 

"'t: r -j ■■■ dr: w-Ve' r--e-; 7.' 

£ farce teaser ^F/g 7T You wifi observe fhat 
ihe spring balance recorefs a tower wer'gW lef 
uS SUiOocse the qf the metallic block rn sir 

js 200 U and (ho weight m water is. 150 N Then 
the buoyant force acting on the metallic block is 
200 - 150= 50 N. This, act/vriy shows that object 
loses some weight when immersed in a liquid. 


F -7_ ■ ■ >.:•*!> HTT-hr.H In ..vn-ItT |. 3L6 . 


Why do substances lose weight 
in a liquid 

When r;n object is immersed in a liquid,. it 
is acted upon by two forces fFig 11 25). 
The earth’s gravitational force pulls (he 
object down while the liquid exerts an 
upward force on ihe body 
The upward force, experienced by 8 body 
when psniy or complexly immersed in 



t>>a« srrusj 


r 



Wfllfif 


tJ*‘. I 'i Hin blr^l 


LjtfhruU 


Fig 11.25 Forces acting on a body wnen irnruormd o a 1 f; 


a liquid is called (he buoyant force and this phenomenon is called buoyancy 11 is®* 


■4SfN 


i 
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force and Pressure 


_ buoyant torcm 1h E -ji i- . weight Of .3 foody immersed in x hqutd appear lo be ies&than 
L 3 ctuaI weighl A bcdy immersed m a gas also experiences buoyant lores 

actors on which buoyant forge depends 

r rf levant force dnpenba upon (wo factors, 

„ size or volume of the body immersed in a liquid. The larger the S>M. the creator 
;ne buoyant force 

, The densily of itur iquid in which the body is immersed The greelet the dflthSdy Ihe 
greater the buoyant Jurce 

Good to know 

Archimedes' Principle states !h;si when pi body is completely or partly immersed in 
- !rquid, the body losed weight which is equal to the weight ol the liquid displaced by 
Ffomersed part of the body. This principle is used lo verify purity of substances ; 


**s 


PRINCIPLE OF FLOTATION 

■ ;$a very common experience that a cork reteased in water nses and floats on the surface. 

; Pereas s stone sinks to the bottom. 

■’■e buoyant force sets both on the cork and on the Slone This buoyant force acting 
ards in each case is equal to the weight of ihe water displaced by each. 

fo-en we put any object in wafer we have the following three possibilities: 

J If the weight of the object is more than the buoyant force, than the body will sink r @ a, 
e stone This is shown in Fig, 11 76 (a) 

i if the weight of the obiocl is equal to the buoyant force, then the body floats white 
completely immersed in the liquid. In Ihis case, the buoyant force must balance ihe 
weight of the body [.Fig. 11.26 b) 



S31 Body sinks 



lib) Boay jus( floa‘s umplelely ^ Bern* fin ste *irn a pn aim* 

wnmursed: in tho lijju ifl iho [^.d Ei ,Tf»c6 

Fig 11 2 fj Principls of Halation 


! if the weight of the body is less than the buoyanl force, then the body floats on the 
surface of the liquid with only that part under the liquid surface which displaces liquid 1 
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Fore t and P r 




equal to lhe weight of the body. 


If is clear that 



I a body Mil float in a liquid, if the weigh! of the liquid. hspla C0t j , 
immersed portion, >s equal to its own, weigh!. This - s called Ihe principle of flot^ ^ 

Some applications, of the principle of flotattor> n 


i. 


Ships: Ships arc so designed lha! they are capable of displacing walei equal Iq 
own weight and that of all cargo and passenger?. If an extra load is added the 


tfi e , 


ship ain,L 

doe per. so that additional water is displaced equal to lhe weight of the load Thera f 0r 
ship floats on water. 

2- Submarines: A submarine floats in water just as a ship does. The difference t% i h 
a submarine is provided with tanks. When a submarine has to dive, the tar fos 
with water so I hat the weigh! increases, To return to 
the surface again, water is forced out of lhe lank by 
means of pumps, 


3, Icebergs; barge preces of ce floating in sea water 
are called icebergs. The density of ice is a little less 
than the density of sea water. Therefore, an iceberg 
floats on sea water. 

_ _ , gpr* _, 

Let's work in learn! 


* J-* 


Amazing !, sf 


W'e can drvH n.ity upto I id cteptb 
of 129 meters m wafer, he iv,j rtr 
pressure below this rs cnoug.h 
fo crush the human b&dv 


Unde r the itrperv/si'ofl of yc vf teacher, 
construct J working mode) of a Ship using 
the principle pt buoyancy anti flotation 


Touche i s cornei 



Conduct a class presentation in which >nfc,n? 
Students about rno effect of Jon and h<qt, 
atmospheric pressure on tiding nrganrsms 


m 


KEY POINTS 


Here in a list (il kfv Jifiints in remember: 

A force- is a puih. Of ,1 pull, 

The force acting perpendicular to a surface is called thrusl. 

^ The 5 J, unit of thrusl is Newton 

The force or lhrust acting per Unit area is called pressure:. Pressure - Force or tliriisl/Arcn, 
ThcS ! unit of pressure is Newton per square metre (N'm 2 ), 

^ The pressure exerted by a liquid: increases with increasing depth of the liquid. 
Aia given depth, liquids exeri equal pressure in dll directions 

Liquids and pase& cxerr pressure nos only ai (lie bottom hut also on the side o! the vessel 
in which they are contained 


■4551 
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Force and Pressure 










«* 


Liquid tciuk'-■ ■•■ Us. own level, 

p.iwcru'* lav* ■ i • 'bill lire pres-wire iil mii enclosed 11 uid (liquid or gas) is Inmsmillcd equally 
jil ill I tile dirv-ali ,m Hifrmj?Jif>tn Ihc liquid. 

Past;!I'!* |>i iiS' 1 i ■ is pul 1ft nut; in hydraulic jjvcks, Iwdniullc brakes-an li hydraulic press 
The pressure * , .iicd by mr is culled fltmmphdric pressure 

Al sen level. UiH 1 -plu:iic pressme in 7b cm or ij.7h in of mercury In MKS uniis. ns value 
is pihtnit HH 1 " ’ N T m', 

Tlic .tLini^pb ■ pressure .it a spu ll 11 l pinec i> measured i lIi ;i device called the hummcid 
[3>c presstn w 1 1 cun support 7f> cm of mercury in u mercury barometer is called urte 
atutaspSiere ■ < i bur 

A i mo p It L" E I i- lucssurc y;iricn from place la place and from lime i« time. 
The upward 1 <jL-e experienced by a body when partly or completely immersed in a liquid 
is called the briny art force. 

Buoyiun i"" ; • trc.ju.ml in live weight of the liquid displaced by the immersed object. 
Arcluuicdc ■■ principle stales tluit when a body is partly «r unmpleidv immersed »n a Hind, 
it experience 1 ’ ' iiuynm I'nrec which is equal lo Lite weig!ii of the fluid displaced by iL. 
A body tloais in a liquid it the wcigltl of the liquid displaced by its immened portion is 
equal io its o’.', n weight This is called ihc principle of llotslion 


y.---- 


r - 

KEY WORDS 

r^l 

Perpendicular: 

at an angle of 90 to any surface 


Buoyancy: 

ability to keep something floating. 


Slant: 

not having a sharp edge. 


Vacuum: 

a space entirely empty of matter. 


Spectacular: 

a mazing f mag nifiee nt. 


Exert: 

to apply. 


Plasticine: 

a soft modeling male rial. 


Vessel: 

a hollow combiner/ A ship. 


Bulge; 

to swell up- 


Hydraulic: 

related to movement of liquids under pressure. 


^ Jack: 

a device for lifting heavy objects. 

_ J 


“l 
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UN^- 11 


Archimedes: a famous Greek mathematician and physicist. 

Hemisphere: half of a sphere. 




A« 

! + 

2 . 

3. 

-I, 

5. 

6, 
7. 
B. 

9, 

10 . 
] I. 
12 . 

13. 

14. 

15. 

ft. 

1. 

2 , 

3, 

4. 
s 



TEST YOUR KNOWLEDGE 

Answer these questions; 

Define force 

What do you mean by (he term 'ShrasT' 1 

Define the term 'pressure'. W hat is the S.l unit uf pressure? 

How will you prove that liquid pressure increases with depih'.' 

Describe u simple experiment in pime Pascal's law 

Name and state the principle on which the hydraulic pres* Murks. 

Stale Archimedes’ principle. 

WJial is a barometer? What is its u>e? 

Siure two advances of an aneroid baromclcr 

Why does a piece of iron sink but a ihip made qf the Same iron floats? 

State the principle of flotation. 

Vs hal arc the tactors m which the pressure exerted by a liquid depends? 
Describe an experiment which shows ihal :i liquid wens lateral pressure 
WJtai do you understand by a buoyani force? 

What keeps rhe mercury in tt mercury harumclur from flowing nul of the tub? 

Fill in I he following blanks: 

Thrust i* .. , 

Pressure is the amount oftbrud ... 

Iiquid tends to find its own.. . 

Hydraulic brakes work on ihc principle of.... . 

Dnc atmosphere rx equal to ... bar. 
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'''^.,1,. w hu! ! '>t' statements are 

• ES?.%*ai - 


f. y'ric/KA 

„ tIS lorcc increases, 

1 Lt .rc i* ^ rCO ^ L ' r M(,it J3ft:a 

^ prt** ufq 

r . til tl Jtics nol ehaivye Wilh change in dcpill. 

pif** urL 

. > U i*xEirL-s-. fiJ in unils nf Force 
Wcijsl 1 ' |S 1 

. n r nrcKstirc cause*; mm ernmi of a fluid. 

1 C [ unit of is 

£ ■«3 ,r * 

irc exerted by air k called hydrautk pressure. 

■j- P 

. - re is an example of principal of noataiicm 
’ BMortfilttr 15 used tt> measure humidity- 
10 A ir exerts pressure. 





Hsitt« worh AS £| 9 _ sx.arronin space is handled by astmneuts and spaceships Aismititiy 

W <-»** ™ <*>* 


l^ff 5CI£MC£ _ — ——_ 

paper on «. Hold (he drsc <n posdro ^ ^ (f)a , (tIe d(5C does not fc» off 

remove your hand support,ng essore upwards from tetow end 
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The Current Electricity 


t't'ummi* Oht i“e im'i 

M l lie- vml h f ttm unit Mmliiin Hi ill | In- nil]? Im: 

«t Lnnk'ritiiml .im| ilrm.- uni nr v *k>nivm 

a I lib, |lT k.| ,!l |p.> i I'li I 1 (fl u ..liihZLlmcL I>! i-Uaih l UIHEILl 

i 11 ii i^u K' eli'.‘ i | i ■ ii i*i n ^ , ■ I l' kvil k i h 

□ mulct uml iI n- Ihli^lutfiirv um|Ill-|h nl cleUru pulciHul mul p-nuitml Llifjiiitme 

r krui'Ji 11 it; vi i. 1m pM'dln l‘ flu ItiLiln 

° licit.. jnd c\I>t,tin HklllL’i*] L III I Lin h\ iL-liUdt mnlHHt IILi^lK'l IlinJ i Il'illl 

n IIill1 1 «-r■. 1 _irI LnJ ik'linf i k'V'trii ■ LF-CUtl b IS-^ JH’* .uinl ’.yivl’i.'iis i.'E l iTl'UiI l kiii-LiiIS 
e (luikiM^rinJ .«fuil 1'iplimi ilii' liiEjrds vl t'LdrH iiv 

n '.jruki vl.Liiil [liv kjlEEy rvu;as|irc^ m^iptnl w-'hili: h-imUinp JiV cL'dtlL'al Lfiri'Ul! Df .ipplhilTKC. 
r tvlim" (lUI vk\!flt p.HM/1 11 if i'OHlim l[U mh l>l ■elcCtfl*’ UTIL'im 1 Bllti lnh" I* tlltf L|rl|1 ■[ VL!i| III Hl3.Ul 

diL LA"'! ■’•I L’-IlTL tF NL 11 V 1 Hl'CEI > s.1.11 IL'lI. 


INTRODUCTION TO ELECTRICITY 

Electricity *s a form of energy than results from the existence of charged particles. 

Electricity plays a very import ant role in our daily life. II lights, heals and cools our home 
and performs a number ol daily routine jobs for us. Televisions, radio, cinema projectors, 
videos computers, telephones, telegraphs, refrigerators, microwave oven, juicer, grinder, 
blender, .,, etc, run on electricity It illuminates our streets, helps to advertise business 
and operates electric trains Thus, mosl of the charm of modern [ife would he no more, if 
there were no electricity. In aft these cases, electricity moves through the electric wires. 
Electricity in motion is called current electricity. 

ELECTRIC CURRENT 

Let us perform ihe following activities lo learn more about the electric current 


ACTIVITY TIME! 


Take an electroscope and charge it negatively. Now. conned the disc of the electroscope 
io a tap using a wire having insulating coverings. What do you observe? You wilt find 
that the leaves of the electroscope collapse This is due lo the fact that the electrons 
on the electroscope flow through the wire to the earth. 



Activity times 


7, 


Take a positively charged and a negatively charged electroscopes and conned them 
through a metal wire as shown in Fig. 72,7. What do you observe? You will find that 
both the electroscopes are discharged quickiy. Why? The fad can be explained on 
the basis of flow of electrons. The excess of electrons on the negatively charged 


194 s 


Scanned with CamScanner 






















T'iiei Currant EJfecfrJcfiy 



PooMnnilf 

thJUSJHS'J 


ETsi.rjrfi'/Tifji! 



r JH' IJl^ 


D^rJhjt^r^ " 

ii'-H 


eiectroscap* ftnw riuowyri f/i** 
cP m*W£rf/rt£/ wjh frj fho positively 
c |n 3 (y^iJ electro; .. . ,ij and rfoatmlizos 
fl/O eXCOSS fjf JiT' .'UVfJ ChUr(fO OH it, 

THUS, whan tin <■ >.nss al tiugalivG 
charge i,&. th*' -lecfrrttis on (ho 
fiogdtivoly chum- ■ -:tf'(-fr<f r ,r.opo flow 
through & coiftJir.ting wire to tho 
positively chornnd electro scope 
having electron riaftcicncy. both arc 
discharged quid'iy 

Hiv have $w*n turn when two charge# ___ 

fiotfres having different slates are joined through a conducting w^re. electrons ow s rough 
(ha wire. This directed flow of aloe Irons in a conductor is celled an elecdic Current. 

Now you must have understood clearly the! electrons flow through the conducting 
wire connecting two charged conductors front the one having surplus of electrons i.c- 
ti\e negativufy charged conductor to the one having deficit of electrons j.e. the posiitvaly 
charged conductor This flow of electrons wifi slop as soon as the surplus or deficit 
of electrons on doth the conductors becomes equal. 


Ffl i?l 


•nn- -- l*r, ut'ltr.Wi ' ’--'’iUl'SW'frH.w 

□aiw.etvl k/rjft 1 ri*rr. on* * ,r ™ oMwron-. 


[.'iir-'r 


Thus, SI is clear from ihe above discussion ttial electric current or current electricity is 
gclLtaily the Mow of electrons through a conductor and for the continuous flow of electrens 
through the conducting wire, the supply of surplus electrons on one conductor has to be 
maintained. Therefore, for production of electric current, we require: 

1 Freely moving charges. 

2 An electric field lo force the charges to move in a particular direction 
Electric current is represented by the symbol T 


ELECTRIC C URRENT AND ITS DIRECTION OF FLOW 

It has been a convention to say that electric 
current flows from the positive end of a wire 
torts negative end. In fact, in a metallic wire 
ilis the electrons which drift in the direction 
tram the negative end to the positive end ot 
the wjre. We cal! this ewenl as the electronic 
currant. The electronic current is equivalent 
to conventional current flowing from the 
Positive to the negative end of the wire. 


E4Mric ouiTEnr 


Politic - j *0 **0 -0 tf 7 ' -0 * 3 *0 
lorminal I -0 * _ ^r. *0 *7, 


Cd"i¥ 1 fnilio<Tjr tunenl 


-N0gS*« 

befTnflSf 


F| U U,Z 0i. r et|ian af t^nwonSs^i and derfrtWc cvirsnl 
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UNIT - T2 


The Cuft Electricity 



The cell ts the source of electrons. The direction of flow of electrons is Ir m negative \q 
positive terminate of the celt ns shown by the arrow in Fig 12.3 The direction 1 '.onvoniion^j 
current is from positive lo the negative terminal of the battery This is shown in Fig. 12 4 



F 19 . IB -3 PraaiPn of flow of electrons _ Fifl. 12-4 Dl’ctliOP erf eaaotMKmi 


MEASURING ELECTRICITY 

If current h flows in a wire tor 3 , lime 1/ She quantity of electricity or charge Q transferred 
is represented as; 


/ u - 11 

^Conversely. the current may be detuned as die quanf'ty of electricity El at ow^ in one 
second across a cross-section of the wire. It is represented as: 

fc = Q / t 

The S.l unit of electric current T is the ampere (A), of 
charge Q is Coulomb (C> and time t is second {5). 

Therefore, if 1 Coulomb of charge flows through 3 conductor 
in 1 second, the amount of current will bo 1 ampere. 

We measure the quantity of an electric current using ah 
ammeter as shown in Fig. 12 5 The instrument is so 
named because it measures electricity in amperes.j 



POTENTIAL DIFFERENCE Dran bargee bady re* ulls 

Connecting a positively charged body to 3 negatively t0 connecting together two 

in an electric current flowing fora short period f nl >- . ypjg i2\{Ja). Water flows until 
vessels with water filled up (□ different levels through a P w ___ —_____ 
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Tho Current Electricity 


levels and honco the water pressure becomes the same in iHe two vessels. 

'll ^sks I he water flow continuously, you need lo connect a water pump to the second 
_.- a l which constantly pumps Ihe water back to the first vessel- In this way, the level and 
' -.nce lb® pressure of water in the fdr&t 13 , always higher and ihe How of water is continue us 

% T2 - 6b) ' 

■ yir-r Hows continuously because of the pressure difference in the two vessels maintained 
^Ihe pump. 

, irTl ake an electric current flow continuously, you need 3 device that can constantly ’pump' 
_ nar ges in Ihe some way to create a 'charge difference. In terms of electricity, it is known 

l3 potential difference 

-|-| lUSi if conventional current flows from point A to point B in a wire, we say that A is 3 1 a 
pgher potential than B. or that tiiere is a potential difference between A and B Note once 
iq airi that conventional current and not electronic current is said to flow Srom high to Igw 
jote filial. This is carried forward from ihe times when an eleclnc current was thought to 
5e |he flow of positive charge, and has not been changed ever today 

The S.l unit of potential difference is volt (V), it is measured with a voltmeter. 

POTENTIAL DIFFERENCE IN A DRY CELL 

Arfry cell is a device that can make charges move continuously in 3 wire by creating a 
potential di+ference A dry cell has two terminals-one marked positive [+) and the other 
marked negative (-). The positive terminal fs at a higher potential than the negative terminal 
tMhen these terminals are connected by a metal wire, convention si current flows from the 
positive terminal lo the negative terminal .n the wire Mole that electrons flow from the 
negative terminal lo the positive terminal in the wire. 

Fa lurch bulb is connected to the wire as shown in Fig. 12.6c, il lights up because moving 
electrons have energy called electric energy. 

PORTABLE SOURCES OF ELECTRIC CURRENT 

Some of the common portable sources of electric current are; 

1. Voltaic cell 2. Daniel cell 

3. Dry cell 4, Storage battery 

5 Solar cells 6. Generator or dynamo 

Voltaic cell (Galvanic cell) 

first cell that could make an electric current 
faiv in a/wire was made by two Italian scientists 
r 3:Tied.Luigi Galvani and Alessandro Volta 
•' I is also called a simple telij)t consisted 
y 3 copper plats and a zinc plate dipped in 

sulphuric acid taken in a glass vessel. _!:? is 7 u igicat^ 
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UNIT - 12 



The Ci v *tt Electricity 


When the two dates were connected by a c neper wire with a butt? in between. I he 
glowed Showing Une flow of electric current. It was found that electrons Trowed in the wir* 
from ina zme :□ the copper plate. 


the cooper and zinc p ates are ca!lec the electrodes of the cell. Zi r '- _ - she negsti-,* 
NsEecirode or anode 3£ i scopes the electrons and cooper is the pc." 1 ■ electrode & 


cathode D 1 ute sulphuric acid the electrolyte The copper electrode :i at a high*., 
octemsi man trie Z’nc electrode. Therefore conventional current flow? ■ ' r ' She- cocc^ 
a. ec t r cca :o l“ s zmt e actrode ir tne wire The ele-cironic current flows m the oppos 1 . 
Girect or:. "ne potential erherence between the two eieclrodes is 1,5 V This potenti 
orfrerenze s bailed the electromotive force or emf of Ihe cell 



Gkwrtg t" | ? 


Coe ^ . 

^3«! 





D ’-jie suipHiic 
iST-d '“Ci'C ,*tI ■ 


-Zr>: plait lanO*) 


. asntatfser 
■ 3^35 f-5. □' H: 


i^,a -.■ c 


Fo ' 2 . rfi Venae »t 


If you make a Voltaic cell yourself and use it to light a bulb, you will find that the glcfl c 
the bulb becomes dimmer and dimmer and in a few minutes It goes oui. If you now lo:+ 
at the cupper plate you will find that -t is covered with small bubbles of 3 gas. The gas ■ 
hydrogen. which is produced as a result of chermcaE reaction That takes place in the ct 
This layer of hydrogen prevenis further reaction and the action of the cell stops Thai ■ 
why the Voltaic cell is not a good source of electric current. 

2. Danfef cell 

This cell was invented by J.F, Daniel in 1836. A Daniel (Fig. 12.12) cell consists of a cdpF^' 



Zinc rod ■ 


o-uie 

ifc'ji JhuriL 
aoC 



Pb^pus jhsi 


C^jgpcr vessel 


Cotj per tulphaia 
□aluinsn 


Fg 12.12 APam« i 
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T7tg Current Eject ricfty 



combining c ppar sulphate solution. A porous pot fined with dilute sulphuric acid 
„ ;.pc sulphate is ■ ■_;,< in [he copper vessel. The topper vessel serves as the cathode 
j £mc rod. djppco < <?o the acid m Ihe porous pot. serves as the anode If the cathode 
jnode are cor- tap by a metal wire, electrons flow in the wire fFom the zinc rod 

j-wde) to the copper vessel (cathode). r~ ----—i 

reactions lhat - piacc are as follows. 


Zn 

CuSO* 


H;SG< 
2 hr - 


-*'ZnSOi 

* H*SG+ 


+ 2M T 
+ Cu 2 ‘ 


-the outer circuit, electrons flow from zinc rod to copper 

Zn-► Zn 1 + 2e" 

Cu 4 ‘ +■ 2e » Cu 



fpg "2 13 Wortr*] or Lantl i 


}. Dry cell 

problem with earlier cells was that they contained liquids and 
therefore, cumbersome to carry. This shortcoming was 
cv-ercotne with the invention of the dry cell, which is now commonly 
Ui“d in torches and electronic appliances. Dry cell was invented by 
3 French scientist G. Leqlanthe In 1866 

1 dry cell consists of a zinc container, which 
-~- 3 serves as the negative terminal. The 
■ iclrolyte! is a paste of ammonium chloride, A 
iir-bon rod with a brass cap serves as She 
:vsitive electrode 11 is surrounded by a paste 
powdered manganese dioxide and carbon 
articles (Fig, 12.1 Si In the dry cell also, 
j-lrogen is formed in the chemical reaclions 
’* a: [ai<| e place in ibe cell, The manganese 
-:nde reacts with the hydrogen formed and 
events it from collecting on the zinc electrode 



-i.l- & Liseaftthf 



U^ta. tap r+S 
Seal 

S«:cati 


A^mon^jirci CTJonde- pi$3i 

fctrg^ese- oasode rMni>i 

afw tartan psn?C*K. 

Ci tmn n^d 


Megs Cvtlenni nil 

Rg t?:s Dry cpT 


- seal at the lop prevents the chemicals from drying out The cell rs dry from outside but 
■ chemicals must he kept moist, otherwise it will not work. The electrons flow in a wire 
-annactlng the two terminals from the zinc to the carbon electrode, 

Vantages of a dry cell 

'■ !| compact in size. 

| >1 is light and easy to carry from place to place. 

'I is convenient to use. 
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UNIT 



Tito Cut t nit Eloctrl 


disadvantages OF A DRY CELL 

1 |i produces small currents for a relatively short period of time. 

2 ft can not &E reused when it is discharged. 



oz 

< Tai 


Activity timei To study parts of a dry cetL 


Take a used cell First Sake off the card hoard wrapping and you ivrJV >nd n metal 
container made of zinc, Tear off some of the zinc casing of the csfi vt t a pair 0| r 
pliers inside, you wifi see a whitish jetty like substance round a black strr. powder. 
Can you na^Te these substances? Now grip the brass cap at the top tighii\ with the 
pliers. A firm twisting puli will draw out a black rod made of carbon (I W- 12,16). 


r 


CardtHMTd VntJjlviing 


BflMScat 



Cartxynod 




P-9 l£-l6 Paris c-l 9 dry CC" 


Mantfwiow fii&njd« 

powdnr 


Atpviicnwrrt ehl£Hlt|4 
pflfltfi 


r—i— -—--- — 

ACTIVITY TIME! To verify the flow of electrons in a dry ceil 

i^'lVas/? rhe strip of zinc you fore from the celt and clean it with a sand paper Conned 
a wire to one end of the zinc strip. Now take 3 fuicy iemon r cuf a slit in it and push 
the zinc strip in it. Cut another slii close by and push in the carbon rod. Your cetlis 
ready. Here the lemon juice is the electrolyte. Now test Shis ceil with the tip of yoer 
toogt/e as shown in Fig 12 17. What do you feel? Vou will feet a slight tickling because 
electricity is passing through it. 
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Till? Current Eltn^tricity 


5 t OR AGE 

c efcFs ore Mo1 rech.-irqE^ble. They enn nol be reused when they are discharged. They 



CrU — - 
LfJOiutOw 


EleelmPyte: A 30 :-., 
Hjhrttori a I H . 50 > 


-- PtaHrtifc 


L>!3": grid 

PfltS Wlli 
PbQ, 


F 1J STS Car ijpcajje fafilier/ 


Good to know 

‘tltaic cell, Daniel cell, dry celt and accumulators are called eiecirochermcai cells 
because in these cells, chemical energy is converted into elecirtcat energy. 


cr 


'2m 


1 


BATTERY 

^'; obo replaced wnh new cells. Such cells ore called primary tells 

, fe some cr-lls will h can he recharged and user! again and again alter recharging 
'^^ftgrgeabki i el if. arc called secondary cells, storage cells or accumulators. 

l^ r{?t ve two types of Accumulators: __ a wm 

, Lca tl^cid accumulator. 

r j £ (.^|.cadniiom a Ike line accumulator. 

1 jacid accumulator is the common type 
Jsioraso cell. It consists of several plates 
dipped in H^SO., Thu- H J SO < acis as 
-t eiecir-oly la - A grid f T lead pecked wilh lead 
; iJ( (pbD?) acis a* an anode. Each cell 
insists of number of cathode and anode 
One cell gives a voltage of about 2 
ids. Si* cells, joined In series In car battery, give a voltage of about 12 volts. The storage 
■’aneiy used in cars is shown in Fig. 12 IB 

jsesof storage batteries 

l Sic rage batteries are extensively used in cars, buses, trucks etc. and other vehicles 
(&r ignition and lighting 

j They are also used for illuminating railway Carriages, 

3 They are else used in submarines, radio transmitters and satellites. 

IdvanOges of storage batteries 

! They can be recharged a number of times. 

I They produce a large current for a long duration 
lit advantages of storage batteries 
They are quite heavy. 

1 They require good maintenance. 

3 They are expensive. 


Scanned with CamScanner 































UNIT - i2 


? * 



The Carr ot Electri 


5. SOLAR CELLS 



Solar cells are also used as a source of electric current A simple soltu cell consist Q f 
wafer of silicon in which some aisenic atoms have been, embedded- This wafer i 5 . CDft|i / 
with a thin layer of silicon and boron, As the sunlight strikes llui silicon vvEifer. a 
electric current is produced. For obtaining a sizeable current, a very large number of ^ 
cells is connected together to form a solar panel. Current tan be transmitted from 
water through the wires. 


Uses of solar ceils 

□ They are used in watches, calculators, 
transistors and satellites, 

n Solar furnaces, solar heaters and solar 
cookers also make use of solar cells 

□ These cells are also used in remote parts 
of the country for generating electricity. 

6, GENERATOR {OR DYNAMO) 







F.y 12.19 SnUf pond GtWS>* r 


Generator or dynamo is a device for producing electric currents for use m horriE ant 
industry. It converts mechanical energy into electrical energy. 

The principle of working of a dynamo or the huge generators in power houses and ctemi 
is the same. They all essentially tons!si of a magnet moving rapidly within a coil of copp- 
wire. The current is drawn from the two ends of the coil. The greater the speed of rotebor 
the greater is the current produced 

A cell can be used to operate a torch or a toy fan. But it cannot run refrigerators or lig.* 
up larger bulbs. The electricity supplied to our house is generated by l^rge machines c. ■ 


generators 

The principle on which generators work was discovered by 
Michael Faraday in 1931. He showed thal a current is produced 
(or induced) in a coil of wire when a magnet is moved in and 
out of the coil. Alternately, the magnet can he kepi stationary 
and ihe coil moved. Thus, he concluded thal electric current 
as Induced in a coil as long as there Is relative motion 
between the coil and the magnet kept close lo it. This Is 
known as the principle of electromagnetic induction. 



MiCTiVlTY TiME! To test the principle of electromagnatlctndiiat^ 




You wltt need some Insulated copper wire, a bar magnet, and an tristfu^e 
a galvanometer which can detect current. Make a coif of copper wtre_Jf__^ 
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— c Cu "ent eiecuj city 


'^20-25 ton 1 * >f the wire around a 
cl° s8l Jj C3 t objoct \iinh a a gum tube. 
c^ lf]tir t { f ie tut if md connect the /wo 
wrre 1° tf tr galvanometer. Make 
& ]{is0 ih3 1 m&g ne( [:Fifi y° in * nd out 
SJJ/P coif Quickty insert the magnet in 
tf tfw o|i|[ Does itte needle of the 
^ norn etef dvtluot for a moment? 




Bar magnoL 
Cnppei w-rfi 


l S*lwanoni»;itf 


Fig 13.21 


IP 


v ll notice Ihat the needle deflects, showing that 3 current is induced in the coil, as 


,,Ah 3 5 

« .■ s to zero Now it you quickly lake the 
^pc t out of the coil, you will notice that 
tfneedle again deflects, but this time in 
-{Opposite direction. This shows that when 
^■iiagnet moves in the opposite direction, 

-^ current is also induced in the opposite 
■ieiion. If you rapidly move the magnet in 
Indaut of the coil, you will be able to induce 
a current that rapidly changes directions. 

The generator uses this principle lo generate 
sleclricity, It consists of a rectangular coil having a large number of turns, free to ratale 
atoul g horizontal axis within the poles of a powerful U-shaped magne! Tfce co.J is 
annected to two slip rinqs against which carbon brushes press lightly. When the coJj 
iflKBtfid. electric current is generated. The current can be supplied through wires connected 

to Bib brushes, _„__ 

„ I 1 

Good to know 

ha bicycle dynamo, the movement of the wheel is used to 
toys the coil, in the smali generators lhal are used to supp y 
Pwer during power cuts, a petrol or kerosene engine is used 
i nma te the coif. ____ 

COMMERCIAL PRODUCTION OF ELECTRICITY 

'•Wng are the comm nil means lor the large scale producMri pwNT 

» THERMAL POWER PLANT W NUCLEAR POWE 

liJj HYDRO electric power plant 


the magnet is moving through it. As soon as the magnet stops moving, the current 



Magneto 4 x>i“. 


S'ip rings 


fig T 2 22 WoHqng at a geiwaJoi- 



h| thermal power station 

type of electric power station steam t$ 


created by heatng 


wafer w/Flh lb* b® r P 
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ccal, c lI, ga s, waste materials etc. The sleaTi a the &a jrce ol mechanic.-1 0 n ttigy thgj 
iiKlHtves , These running turbines run the generator, h Parisian, such IherrtKil povve r 


ru 


r\\ 




are working m Hyderabad, Jamshgro. Mu'lgQ i^h^ r , 
Tn-i method at generaltng e’ecinctiiy is ^ 

A\iQ increases air pollution in these cities 






v„v-r *w== v 


(ii] Nuclear power pianl 

This h'pe of electric power 
ftfsnt works like Ihenna-i 
electric power plant. 
However, in such plants, the 
nu-^Cor ?ue ik;e urgCiiUlTi or 
plutonium is used to 
gsnemto ?l?pficity. in such 

rtiEthcc, heal energy is 

Produced by a process 
M ! *d MUCLEAR FUSION 
^ Ihs process, energy is 
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Tft<? Curfgrtl EfpctrJcJty 



r ^ frod^i Ihc nut cj( Lhe atoms when they arc broken. In our country. such a Nuclear 
^ plariL is working Hub near Karachi. H is also known as 'KAHNUP' \ Karachi Nuclear 
^ cr pi^ru). Chas!” Nuclear Power Plgnl has also been built to meet the demand ol 
^uity in ° IJ ' n™r.trv. 



Rjrer 


Turbine 

F ig 1 2 ?7 Wprkin^ gF a. fiyrlrcwleCrtC paw^t pJgnflE 


■i Hydro® lectrl ° P Qwer Plant 


c (t (he power pt “ts use flowing waler as a source of mechanical energy. A power 
in which electrici . generated by flowing water from dams is called Hydroelectric 

jjj, Flam (Fie. is an*__ 




iVater is stored in a lake or reservoir al a height behind the dam. When water is allowed 
a tall from the height, it gains kinetic energy. Kinetic energy of the moving water flowing 
-faugh (he tunnels is used to turn the blades of turbines. These are attached to the lower 
*M of the aide of the electric generator. This generator produces electricity which is 
supplied to the consumers through power lines This type of plants are low cost and 
reduces negligible pollution In Pakistan, such type of power stations are working at 
Tgrbela, Warsak, Mengla and Ghazi Brotha, 


CONDUCTORS AND INSULATORS 

We find thai some substances allow electricity to flow through them while others do not, 
Substances which allow electricity to flow through them are called conductors. On the 
^herhand, substances which do not allow 1 electricity to flow through them are called 
iniulalors* 


Th e table 12.1 shows which of the substances are conductors of electricity and which of 
-■“substances are insulators. 
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Tito Current Electricity 


cell in (he piclun- rihove is being user! to light up a lurch bulb Tine conducting paih 
■nrough (he bulb, wu> and cell is called an electrical circuit As the electrons pass 
1f i f Dggh the thin wilt: or filament inside Ihe bulb, they make it heal up so that >1 
jumps* 

Components of Electric Circuit 

jr^ essential components or elements of an electric circuit are given below 

1 Electric sources (cell, baiiery etc.) 

2 Electric appliances :□ device for using the electric current). 

3. Conductor (for providing g psth for the flow of current). 

i Switch or a key (for opening and closing the circuit). 

Open and Closed Circuit 

if wt place a switch in the circuit and if the switch is opened or ihe wire is cut, the flow 
gf current is stopped and we say that the circuit is open or incomplete (Fig. 12.29 a), 
Thus, in en open circuit, no current is drawn from Ihe cell If the switch is closed, a 
current flows (Fig 12 29 b). The flow of current Is indicated by the glowing of an electric 
bulb Included in the circuit. Thus, if a current 15 drawn from the cell, the circuit 1 $, said 
to be closed or complete 



12 


C brrAim N-n- 



Fig 12.23 (aj Open pf incompact# circuit F19 12.29 (b] cio^d or compete pr™? 


Symbols of Circuit Components 

fhe convenfional symbols for some common elements of electric circuit are given in 
Table 12.2. 
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Curt* Electricity 
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—* gl—irf, 


CON i ’ If’MNG 

ttfgcSL Le* HI> 0hfE BULB 



3 ' ^' j 'L co ^nih g 

REE CELLS AND ONE BULB 



4 ®- 


^IHH^ 




Fig 12 32 Tfi-ta ceils 5nc tulb CifcLill 


Fu&e hfr’det 


f ( g IS? 3 1 Twei eciSlK one bulb circuit 

EL FCTR |C fuse 

eieciric fuse is ju&t 3 short piece of wire 
melting point. IV rs made of an alley 
' nd lead because they have very low 
filing points, ft is connecled in series in 
. ie r 0 ctrical appliance or in me mains. When 
Vcjrreni exceeds a particular value (due 
,j defective wiring or short circuit), the fuse 
-ells and the circuit is broken. Safety fuses, 

«ius, prevent the accidental flow of large 
W rrent which may damage electrical appliances or cause a fire Fig. 12,33 shows 

Metric fuse commonly used In a ho use held circus 


-f - 

( 

f f / 

1 ' i 

s 

■ 


I 


ruw wine melts flTtt 
treats ihe anc-Ji 

Fig. 1 2 33 Wartinfl efjsn jjKfn?.!, 1 !.*?. 



Electric tieale 


Earth Wire 


EARTHING 

adhing or grounding an electrical appliance is as 
£1 ebetnesJ appliances are usually provided with an ea 


mportsnt as a provision of safety fuse 
rth or grounded wire which is 


Earthcrf wire 


| e anted P-n 
Plug 


□1 S n dvafcnrito 
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U«/T- 12 


The Gvw Eiectrlctty 


— A 


connected lo the frame of the appliances as shown in Fig. 12.34. In cast of contact of 
metal casing of the appliance with a live wire, the current passes through the earth wi^ 
and goes to the earth. In this way. a dangerous current 13 removed from Lh- casing shat 
can harm users. 


hazards of electricity 


Electricity could he dangerous and may cause electric shock, death, accident and Tire, .f 
certain precautions and safety measures are not observed 

Causes of Electricity Fire/Shocks 

Some of the causes which make electricity hazardous are: 

1 Loo 50 con ne ct i on s 

2. Defective and broken switches 

3. Improper wiring 

4. Poor insulation of wiring 

5. Over loading 

6 . improper earthing 
Safety Measures 

While handling any electrical circuit or any electrical appliance, the following precautions 
must be observed, 

U The wires used in a circuit should bo of good q.uat>ty, proper amperage and insulation 

a All connections at plugs, switches, sockets and junctions must be covered wrtlt 
insulating tape. 

□ Defective and damaged plugs, switches and sockets must be immediately 
replaced. 

□ Do not insert your fingers in (he socket fixed on the walls of your room 

□ ThE tools used for repairing such as testers, screw drivers, pliers etc. should have 
proper insulation, 

d The main switch should be immediately switched off m case ot fire or short circuit, 
o All appliances must be properly earthed. 

n Always use a three pin plug. 

Q Use a safety fuse of proper rating and material. 
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(r-Hl th otactncji 3p[it«ncBs o 
n; rt!S, «ho , i y rjUr ha*ir?i ir-n 
u^f car LL'P r .ii n" r In^tr.r.My 


tJo ntri ij^e- ;>pp|i3nDE < F wnl-C^i fl r<r 
darnaquq 0f Iha^ girppLfrd 


^ SAFETY ^ 
precautions 


□q not l^avt ihe tight switch 
PI wTitn cJi^ngifig 3 tjylb 
Switc-i il O-ff lifSl 


Do neUJVt‘ r load an elfrcleital 
i^kelor f>cwcr nc inl by pegging 
[m many ap-pbane*S inio it 


■ 


f ii3 12 , 3 S Si*!c-ty pustMions 1 o la^,e whijh using eiectneily 


ihe cost of electricity 

■ne electrical energy can be concerted into heal, light, sound and mechanical energy in 
iie household appliances. The rate al which the electrical energy is transferred from erne 

io another is called electric power. 

3 a>ver is measured in watls One watt (w) is the power of a machine or device where 
^nergy ts being used up of produced a) 3 rale of one joule per second (1 watt = 1 joule/seC). 
K Power calculated using the following formula: 

Power fP) in watts - Current (I) in amperes x Voltage (V) in volts 


Hd * ftiuch ei . r = iv 

energy an ^u 3 Particular appliance will use will depend upon Us power (rate of 
- a s Ured | s ^ c length of lime that is used. The unit in which this electricity usage 
'ov^it bour-which means usrng one kilowatt ^kW) of power for one 


P = IV 
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UNIT* 12 


The Guff Electricity 



hour. A kilowatt is 1000 W, So. a kWh of electricity would also be use-- if we had an 
appliance pf one watt running for 1GO0 hours, one of 5QQ W running for ■ hours etc. 

If we use an appliance of 1000 watt, power for 1 hour. Ihe electrical energ - used up ^ 

1000x1 


1000 x 1 watl/hour - 


1000 


= 1 kilo wall-hour 

if we use an appliance of 100 watt for 10 hour, the electrical energy used up i £ 

100 x 10 

-- - 1 kilowatt-hour 

1OG0 

The kilowatt-hour is the electrical unit which is used by the electricity corporation to charge 
gur consumption of electricity or the total amount of units (kWh] of electricity we have 
used. 


If a consumer used 15 units of electricity for lighting, then he has to pay si the rale d 
Rs.3.00 per unit (for example) 

15 x (Fts, 3.00) = Rs (4 5.00) 


Since a unit of electricity cost Rs. 3.00. The 
Electricity corporation man (meter reader) 
reads off from the electric meter (0 note 
numbers of units of eiecir icily a consumer 
uses. 

Before entering our homes, electricity 
passes through an electric meler. It records 
the efectnc energy passing through it Digital 
di&pfsys on the meler show the number of 
units of electricity used. 
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Tfie Current Steel Hefty 


Amasinc 


You have rmid nir onductors end insulators. There are some materia !s ih&i ere mtp way 
ije-riivt>£?/i corirfiJi;. 1 ' ■ if/ jnsutefors their afciWy to pass electricity They are known as 
semiconductors V ■■ ■ nnefuciors urn extremely useful in the hotel of electronics Without ih*m, I 
ij would naf hnvt. t ■ nous<hto tn produce small transistor-radios. calculators, comouters antf j 
? number of oti> e. t ■ , mtc equipments. 


Teacher's corner 


J 



Conduct a ctnxs pm .-- motion in which inform 
students about the nes-J of construction of more 
tydro-electric power plants in Pakistan. 


Let's work in team! 

Under (he supervision of your teacher; construct 
a working Denial cell, demonstrate its working 
fo students of other dosses. 


& 


KEY POINTS 


Htrcka list *rkt> jjriiiiis i ej remember: 

Electricity plays a very important role in our daily life. 

Directed flu^ of electrons in a conductor is called an electric current 
Electrons flow from negative to posnix e terminal of the battery. 

Current is the rtile of How of change i.e. current = charge time. 

Cells, storage battery. generators, dynamos, solar cells are some of the sources Ot ekeue 
current, 

Two Italian scientists Galvani and Volta invented eketne cells, 

€1^ A ceil is a device tor g iving n continuous supply of currcn!. It consists of an clcctroly^ 1 
which two electrodes of suitable substances arc dipped 
% Voltaic cell. Daniel cell and dry cell? arc also called primary cells because they Cflfl 
be reehupged- 

Rechargeable cells arc called storage cells or accumulators or secondary 
Qte Any source of electric ity involves the transformation oe' some form of enemy in 10 
energy. 

^ Substances which allow elcctriciiv to flow through them arc called conductor^- 
The path along which the current flows is called a circuit. 

Electricity ceih flow only, if the circuit is closed or complete. 

% A circuit diEiumin shows I tow various circuit components arc connected- 

An electric fuse is a short piece of wire oflow melting point, j c uis 

Electricity can be very dangerous and may cause electric shock, deaths. « cCI 
fires, etc. 


celk 

electneal 


/ 2?'N- 
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UNIT - 12 



The Cn r Efcctricj tLr 



^ Lou-sc coimctrsmns, tli'llviitv switches, improper wirmj: nml iMilliini' im nuiul- causes 
which iimkc L‘k’Hih-i[\ Em;/anions. 

0^ We mu*'i lake iIk neeesMtvv preoiiitiimH. white hismliniy uny eleelneal ^ ii mil m eleeiriral 
appliance ai home. 

Hie u11il iK'L'leeliiL-iiy usage is llwkilowiHI haur (kWh} which is one kil -v. .ill used lor one 
hour 

<b^ Elrfrtnciiv niL'lers record Lite luimKr of units ol elecirieiiY (kWh) tliiL • use. We are 
elwrped per Uttit- 


KEY WORDS 





Surplus: 

Terminal; 

Anode; 

Cathode: 

Arsenic: 

Transform: 

Exceed: 

Deficit: 

Elect roscops: 

Electrode: 

Electrolyte; 

Induction; 


an excess of production or supply, 
finishing point or end point, 
positively charged elecirodE. 
negatively charged electrode, 
a grey and brittle metalloid, 
to change the appearance, to convert, 
to be greater in number or size 
deficiency. 

an instrument for (he deteclion of charge, 
a conductor Ihrough which electricity passes, 
a solution that can conduct electricity, 
ihe act of producing something. 


Nuclear fission; breaking of nuclei of a radioactive element which releases energy 
Mica: a kind of mineral slone. 


Appliance: 


instrument. 


M- 
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u ,*wcr these ii inns. 
■Yl^l is nil dec dm ■■ -rent? 


is ilic Uinretitm nl flow of electrons? 

^'(,0 designed l lie ~\t ! ‘Icclric fell and when? Describe the construction of this tell. 

5 

Dniw neaL labelled diagrams of Voltaic eel!, Daniel eel! and Dry cell, 
ft'rjif i w ‘° ad' ontnjof a dry eel l over a wd tell, 


ft tin! is lire main difference between a primary cell and & secondary ccllV 
- Define generator- I \ plain the principle on which a general or works, 


ft'rite a short note on storage cells and their types. 

Define cod doctors and insulators? Give two examples of each, 
ii ft'haii is an eleclrh circuit'' 1 What is meant by open and closed circuit? 

1 What is a fuse ami what substance is used to make it? Write four safety measures to be 
lafccn while working with live cleciric lines. 

2 Briefly explain the working of a hydro* el cl trie power plant. 


E„ Fill in the following blanks: 


j 


i. Rechargeable cells arc also called ........... 

I Electricity is the How of,. ..................., 

*, Primary cells arc ...... 

J. Secondary cells are also called —......... 

What is the unit of.....— ►..* - 

' In a dry cell ... energy is converted into .. 

Energy transfer is measured in ....... 

E]eetrops (low frorn,to ..-p.+ 1 crroinal oi the battery, 

1 A.......is n device Ibr giving a cent imious supply of current 

iJ Hie unit of electricity usage is........ 


energy- 
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UNIT - 1Z 


The rent gfect^ 


C* Decide whether the following statements ure 
TRLIE/FALSE: 


r. 


4 . 


A tlf> f u 1 1 is jin improved lorm of ik Leclanche cell. 

Wootl and rubber nre insulators of dcclricity- 
Li “In energy is converted into cleeiricul energy in □ primary cell. 
An alloy having high a melting point ts used to make fuse wire 
A [herniaI power plan! is more cosily [liana hydru-elcclnc power plain 


I>. Choose the most appropriate unsweri 



3. 

4. 

5. 


Which of [he following cells arc recharged when run down? 

a. Dry- cell h, Voltaic cell c, Lead storage cell 

A safety fuse rnusi be coTutecLed in series with: 

a. Live wire h. Ranh wire c. Neutral whre 

The tallage of a single lend accumulator cell is: 
a IJ.5 V b. 1 V c. 1.5 V 


Tfie potential difference is measured by a: 
a Vo I la meter b. Altimeter 


e. Ammeter 

tr dry cell's, the chemical energy is [ransfarmed inlo: 
a. Polential energv b. Kinetic energy c, Lighi energy 

2 > 


<1. Daniel cell 
d. Alt 
d. 2 V 
d. Norte 

d, Electrical energy 


^ I 




Homewor+i Assignment 

Search and study to write a note on alternative energy Explain m your note what is atternativa 
omrgy and why ti is needed. List sources of obtaining ahemative energy 


Ft/M WITH SCi£MCE 




To investigate an electric torch Open if from either end and see what is inside, Yctr 
wift find that the torch has a small bulb and one more cylindrical objects colled efecr/rc 
cetfs. These are enclosed in a metal or plastic case, with a switch on its side 
Assemble the torch again and perform the following activities. 

{a) Push the switch to the 'on'position. 


U 


What happens to the bulb ? 

(b) Push the switch to the "ofTposition. 
What happens to the bulb now? 

Open the case and remove the cetfs. 
Now push the switch to the ‘on ’ 
position. Does the bulb light up? 


(c) 
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Formative Assessment - tit 



ative Assessment - 111 
Based on Units 9-12) 


I'J' 




; 25 


Tune: 30 minutes 
(12 Marks} 


. -mswef >stions 
L short - dM 

hv diamond is the hardest known substance, 

^plain wny 

a. f p 3 son why synthetic fibres are not preferred over natural fibres. 

, tJplain two reel 

] with a pojnle l h?nd cart more easily be fixed than a nail with a flat end. Explain why. 
da we add manganese dioxide in a dry cell? 
tVhat do you understand by the term “allotropy"? 


Df>m saponification and wrile its equation, 

Comp!®*® the following table of hydrocarbons: (02 Marks) 


Name 

Formula 

State at normal temperature 

Methane 



Ethace 



Propane 



Butane 




: Group Activity 

Visit 1 tie science laboratory lo prepare glass by using sand, sodium carbonate and 
limestone. {02 Marks) 

1 Give one - word answer's of the following questions: (04 Marks) 

Whal !s the S.l unit of potential difference? 

1 Wch principle Is used in the working of a hydraulic jack? 

: tone any one example of an organic fertilizer. 

Wffich process is used in the preparation of charcoal? 
w *Wi unit is used to charge our electricity usage? 

conducted the Magdeburg hemispheres experiment? 


synthetic materials are called "soapless soaps"? 
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UNITS 9 * 12 Formmtfv 0 /[ 


;v' 

6 Which chemical compound is also known as “soda ash ? 



E. Multiple Choice Questions 

1. Which of the following is nol related to diamonds'? 

(a) Hardest known substance (b) Bad conductor af heal 

(c) AlloLrope of carbon (d) Amorphous form of carbon, 

2 . Pick out the synthetic material from the following: 

fa) Cashmilon {bj, Cotton (cj Linen (d) Silk 

3. It is the correct value of atmospheric pressure at see level: 

£a) 76 cm of mercury (b) 0,76 m of mercury (c) 101325 Pa £d) All ol them 


j 4 . Pick out the insulator from the following options: 

(a) Moist air (b) Tap water (,c) Charcoal 

5. Solution oF sodium hydroxide in water Is also called: 

(a) Glycerol fh) Lye (c) Ordinary soap 

6. It is the mam component of natural gas: 

(aI Methane (b) Ethane (c) Butane 

7. Rise of every 10 meters decreases the mercury level by: 

(a) t mm (b) 1 cm (c) i m 

3. It is not a component of a dry cell: 

fa) Copper sulphate (b) Ammonium chloride 

fcj Manganese dioxide (d) Carbon 

9, The working principle of a generator was discovered by: 



{a) Pascal (b) Michael Faraday 

(c) Luigi Galveni fd) Alessandro Volta 

10. le is the main component of LPG: 

(a) Methane (b) Ethane (c) Propane 



Cd] Ebonite 


(d) Soapless soap 


(d} All of them 

(d) None of them 


(d) Butane 
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2jht and its Behaviour 


r si 

0 f ( |p«P nnH**» |,, - (l ■ K should he ;iMc lo: 
llt* f * ^ e7L pi:nn iliL |■ -I h.T htlil and tlsunil 
i rcfrutlhm 

; p„j ^(viniii - :rn ™ n 

■ ;lU ,1 pnil 1,1 ■ fi< " 1 lhl|1 "^i -I K^s slab 

:-h f ' |Jl '', w( ) fil pt;i in ft I I sh n ui|di 3 pri w, 

'-I ^ esplnin Of li|£+i* 


1 


1 -^^dl kwI define TL’;it .■'■'£ ^ muni itiuge. 

n '- t ^ . 3n( I (U'fl lie van* • '5 it'nm rd iUm! ll 


™U!K t 


i r Ihr ru^i '■ n ■ f NTUgeH formed by lms. 

: *** j irtqlks ^f dlir-urenl vpru-al in'.ImniL-TiLS rn which Ecrukm ai^ used. 


r 


gifgady learnt some facts about light. You have learnt that light is a form oF 
-jv and il [ravels in straight lines. You have also learnt about eclipses, reflection of 
>■ 11 '"id uses of plane and spherical mirrors, In this unit, you will learn some more facts 
4»ji iigtil- You will see what happens to a the ray of light when it travels from one medium 

lirdher. 

peed of light in different mediums 

:i‘&EeTTi£ to travel from one place to another very rapidly in a straight light. The room 
^rj to brighten up instantly when a tamp is lighted. This suggests that light travels with 
EVtiy high speed. Scientists have found that the speed of Sight in air or vacuum is about 
MM fcm/s. This is the highest speed that light can attain in any medium In air, its 
is only marginally less, whereas in glass it is reduced to only about 200.000 km/s. 
’ water, light travels at a speed of about 225.000 km/s. 

■‘*5{toed of light in water is less in comparison with its speed in air. We say that water 
Really denser than air or air is optically rarer (lighter) than water. Similarly, since 
speed of light is less in glass Lhan in water, glass is optically denser than water or 
^ is optically raror (lighter) than glass. 

>tical density is a property of a transparent material it is a measure of the speed of 
’ v trough the material. The speed of light decreases in a denser medium while it 
,Jease s in a rarer medium. 

Fraction of light 

'^ enomenQn of refraction fakes place when the light passes from one transparent 
-|- j m t 0 another. When light rays pass from one medium to another medium, they 
their direction end this change in direction of light rays is wiled refratlion of light, 


fc 
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UNIT- f3 


Li 9 ! 1 I iis Sefj 


*Wo, 


Look at the pencil in ibis phoiogrephk We know this pencil 
is slraighL bul it looks bent Our eyes are being Tricked 
into seeing something that is not irue. This happens 
because light travels more slowly through The water than 
it does through the air. As a result, when the rays cross 
the boundary between the water and iho air, They change 
direction. This change in direction is called refraction 
We say that the rays have been refracted 

Let u6 understand the effect of |he change Of medium on 


VV 


X. 



the direction of propagation of light by performing the following aclivi A 



A C T i V i T Y T t M E ! To show refraction of fight ■ ater. 


Take an empty cup or beaker and pfece a com af its bottom. Nov. position yoursei; 
such that the coin is just not visible and is obstructed by the ■ dge of the cud 
(F ig. 13.1). jVolv, ask someone to gradually pour wafer into tho cui without disturbing 
the coin . What do you observe? You will observe that as the wab: r ievoi rises, the 
coin appears in sight. 



Coin 



Wfll*. 


fg. ia.T 


F'fl 13 2 


You know that you can see an object because rays of light from the object reach 
your eyes. 

When the coin is not visible to you, the rays of tight [ravefling in a straight tine do 
not enter your eyes (Fig. 13.1). As soon as water is poured in the cup, the rays 
change the direction and you can see the coin. 

Fig. 13 2 shows you what happens to two rays of light when they leave the water and 
enter air- they change directions. They now appear to be coming from position K /nsfe?^ 
of R. The coin, thus, appears to he raised to K and becomes visible to you. 


Therefore, we observe in the above activitiy that the light travel ting in a siraight lih Q, '" u 
particular medium bends as soon as it enters another medium of -3 different derbi- 
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'a to ^ n ° flrHV ;.. .’j-pendicular to 
I medium allhe 
1 * | |(1 ,„ rays strike the 
>i*Tm-secon medium. It makes 

Sfejie^ th the l,r _ C -_ -* 

nf) r; ,an 9 e ol difecliDn when 
pass Ll ™J9 h normal (i*e* fcn a 
m the surfaced Enlc 



BO 


Horit^y 


L 


fj IV ■ oen diculii I '. q the su rface) into the 

(F'9- 13 3) ' 


F«g 13 3 Light rayi paMincj IhioUtfh the iwrmstf da 
■IQ" bond. 


ft 


R ACTIVE lNOt£X 


0 \ Mj of lighl in different set stances varies, therefore, different substances have 
rfS SP ( abilities to bend or refract Eight. This bending ability of a material is called its index 
: ^ rf ' tion or refractive Indent, Refractive index is the ratio of the soeed ol 
^tin m& medium and is denoted by h 


the speed of light in vacuum 


H = 


Speed of light in vacuum 
Speed of light in the medium 


tractive index has no unit. The refractive indices of some substances with re$pec’ to 
^gre given in Table 13-1. 

Table 13. T-. Refractive L-Tdices of WfTH* Sute'-ances, 


Substance 

Retractive index 

Water 

1.33 

Glass 

1.5 to 1.9 

Glycerine 

1,47 

Ice 

1.31 

Kerosene oil 

1.39 

Turpentine oil 

1 1.47 


Hjca an 15 *VCHCI, diWSIUI, Clllt!l ck 

^n.rai are less refractive than water. 

L 4WS OF refraction 

^ are two laws of refraction of light: 

incident ray, the refracted ray and the normal to the surface 


in 


of the 

^ Th* 


pomt of incidence all He in the same plane. 


nngt e ? Cl [ lh ° s ' ne of fhe angle of incidence to the sine of the 
iniJe * nr in raCtt ° n a COnstanl and is &c iua1 to the refractive 
This i P ^ econ d medium with respect to the first medium. 

* ,S callEd Ihe Snell's lew of refraction. 




F ffl 154 WiHebnrt Sbc» 
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UNIT - 


Light c“ its B&hai/lQHt 


The phenomenon of refraction can be studied by the ray diagram In Fig 13.5, (AE) isthG 
surface separaling air from wafer, The ray of tight falling on the surface is called tin, 
incident ray. The angle between the incident ray and the normal is c nlied the angteop 
incidence (z i). The ray which has changed ils direction is catled the ■ e Traded ray The 
arig!e between the refracted ray and the normal is called the angle c J refract fori (z ri 
The direction in which light is hent depends upon whether the Mght trevr:!:- from air into watgj 
(Fig. 13.5 a) or from water info air (Fig. 13 5 b). 

’ " — - - " ■ i ^ 

Good to know 

Willebrod SnePI {1580-1626) was 3 Dutch mathematician who discovered and explained 
(he ohenomenon of refraction of light. The taws of refraction were ! i; s. most important 
contribution to science, although they were riot pubhshed until almt,r ; 70 years after 
his death. 



Cal (t) 

Fr^:. 13.5 Refratlron Lii Eighl 


When a ray of light travels from afr into water, it bends towards the normal as shown in 
Fig. 13.4 (a). Instead of going straight, the ray of fight moves closer to the normal. The 
angle of refraction (Z r) is less than the angle of incidence (Z i), On the other hand If a raj/ 
of light travels from water into air. it bends away from the normal as shown fn Fig. 13.4 
(b). Instead of going straight, the ray moves further away from the normal. The angle at 
refraction (Z r) is more than the angle of incidence (Z r). 

Thus, we conclude that: 

□ if a ray of light travels from a rarer medium inlo a denser medium, it is refracted toward* 
the normal at the point of incidence, 

□ If a ray of light travels from a denser medium into a rarer medium, it is refracted sway 
from the normal at the point of incidence. 


□ When a ray of light falls normally on fhe surface separating two substances, if 
passes straight, through wilhout refraction (Fiq. 13.3). 
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Glass 

■sl^h 


Ang'5 of 

r sfrEiCtian 


Fig.U.6 RsIraflK/i iJl Igll 


Litfht a.q,j j 


^fraction through a glass slab 

TfaTtvJr Ti refaction of light ll, nm # 


fix b sheet of white paper art the drawing 
^ard. Pdt the rectangular glass slab 
oflitand ma , 1 'h the boundary A BCD with 
s pencil, Fix two pins P and O on the 
\^{\gSf side of the s/a h so that die pins 
3 r& vertical and Um li.no passing through 
PQ meets She slob obliquely, Look for 
(tts images of the two pins from the 
opposite side. Fix a pin R so that it 
covers f/ie images of the mst two pins 
Pand O. and tho images of the first two 
pi as end tho pin R appear to be in a 
straight fine, Fix another pin 5 covering 
the images of the first two pins and the 
third pin R (Fig. 13.6). 

Mark the positions of the pins. Remove the pins and the s/afr. Jaki PQfmo 1 extend! it 
rn /be slab bounder}' a-l 0. The PQ is the incident ray: Join S.R ar?c. J extend it trj 
weet DC at O', Then R$ is the emergent ray. Join O to O'. 0 O' j's the refracted r&y_ 
normaj 1 NOL Co the surface. 

Now, measure the angle of incidence (Z i) and the angle of refraction \£ r). You 
observe that mZ r is less than mZ i Can you account for this difference? 

Refraction through a prism 

A prism is a wedge-shaped block of 
&as& as shown in Fig. 13.7. Two plane 
surfaces through which a light ray is 
(Mad are called Che refracting faces of 
II*prism and the angle between them is 
town as the refracting angle of the 
srism, The face opposite to the angle of 
; '&prtsm is called the base of the prism. 

"•hen a ray of light passes through a prism, 

*^lits into its component lights and this 
tenomenon of splitting of white light into 
%ent colored lights is called dispersion 
flight, 


Angle on pn^m, 


Bast rj prism 
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UNIT - 13 


Light anri Its B*hg V i nUi 





fii.C f/ V ITV TiME! To show dispersion of light throt •■ ■ jtrr/sm. 


Allow a very J farrow of white tight to 

fail on ono face of a prism. Hold a white 
screen on I he other side so that light 
emerging out of the other face falls on it 
{Fig. 13.8). kVha/ do you observe on f/te 
screen? You wttt see that the ligfit has split 
up into different cotours on the screen Von 
wifi see seven colours in the following order: 
violet, indigo, bUse. green, yeffow, orange 
and red. Tfiese colours can be remembered 





IB Ki^d 

OrflrtQg 

.. v feHuw 
^ lr ?6n 
■ PJUO 
l^dipn 
Vl(j!; W 


pO- r tiCin of lifll'il by :i " ivi 


by a Lvortf VIBGYQR. Violet is most deviated and red is least deviated. Tin- e colours 
resemble those of a rainbow. 

This band of seven colours is called spectrum of light. Thus, white light is i-\ mixture 
of seven fights Of different colours. 



^ Good to know 

t he rainbow is a very common example of dispersion of light in nature. 
How is it formed? After rain, liny droplets of water remain suspended 
in the atmosphere. When the sun appears, the light gets dispersed 
by refraction through these drops of water. As a resell, rainbow 
t appears in the sky, comprising of seven colours. 

m ..1 


r Good to know 

Colored objects absorbs all the fight 
rays ot the spectrum except the light 
ray that shows thair colours. Thus, 
they reflect onfy this fight ray which 
t appears as the colour of their objects. 

WVpi--__ 5 ” 

pi | j r , t , J: * " YTi 

—— — 

rHi-m 

Fig 13.9 A lea? aSranrha ; ill ttHoors ol F*5N except tjmen which ii rvafVacU, 

- -—- - -— y 


INTRODUCTION TO LENSES 

All of you must have seen a magnifying 
glass. Feel the surface of a magnifying 
glass with your hand. Is it straight or curved? 
3s it thicker in the middle or at the edges? 

A transparent material bounded by two 
surfaces of which at least one is 
spherical is called a lens. Lenses are of 
various shapes and sizes- They cart. 




Corwifrtflny CUT 
ranvfeK Inns, 


Diverging m Plano- Plano- 

concave lens rnnvejf lens concave tea 
Fit), ia,1l) Typu of lenses 


- 62 ^- 
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Light and fts B&havtour 


eci into two types: converging (or convex) lens, and diverging (or 

lens. 

verging (convex) lens rs thick in the middle and becomes thinner ai the edges 
c j A magnifying lens is a converging lens. A converging lens bends a ray of 
£J'passing through i! inwards. 

■ urging (concave) tens is thin in the middle and thicker at the edges (Fig, 13 10). It 
" the property of bending a ray oF light passing through it outwards. 

forking of lensfj 

c. -,u soo>< al the shape of a converging lens, you will notice that it can be thought of as 
V, e q{ a group of prisms or sections of prisms with a Ihin glass slab in the middle 
13.111. The prisms at the edges of the lens have the maximum refracting angle. 


?'S- 

VcU 


' !have seen thaf a ray of light on passing 



■lirotrgil 1 a P r * sm bends towards its base, 
ygu have also seen that the extent of 
bending ( Df deviation) increases as the 
reading angle of the prism increases. 

Thus, in Figure 13.11, the rays of light 1 
s nd5. incident at the edges of the lens, are 
deviated the most towards the centre. The 
rays 2 and 4 are also deviated towards the 
centre but the deviation is less than that 
efrays 1 and 5. The ray 3, passing through the centre (glass slab), is not devaated at all. 
All the rays, after refraction, meet at point F (Fig. 13.11), Thus, we see that a converging 
lens converges a parallel beam of light so that all the rays meet at a poim. 

Figure 13,12 shows the working of a 
diverging lens, The diverging lens can also 
rethought of as made up of a number of 
jpunEi or sections of prisms with a thin glass 
;!ab in the centre, However, in this case, 
fair faces are in the opposite direction as 
compared to the prisms that make up a 
converging lens. Therefore, the rays of light 
bent outwards. 

'^parallel beam of light is incident on a 
Urging lens, its rays diverge from each 
Ghee When these rays are extended 
backwards, they appear to come from a 
^ral point, 


——» ---— 

#■ l 
f I 
* ) 


- - ^ 

* * „ - 

. ff-'' 


■> 





Fit] 13 12 Concave tens ps>gllri nrfin!^ 
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UNIT - i3 _ Uffht arrn fsBehii^ 



Terms related to lenses 

□ Principal axis: The tins joining (he centres of the two spheres (CiandC;) from which 
the fens is made is called the principal axis of the lens (Fig. 13.13} 

□ Optical centre: We have seen that the central portion of a Ions can : ■■ considered 
to be a thin glass slab. Therefore, a ray of light passing through flic nlro Q is hiai 
devaated. It does undergo a little displacement. However since line to i : is thin, this 
displacement is very smalt and can be neglected. The point 0 is culled the optical 
centre of the lens (Fig. 13.13) Thus, the optical centre of a lens is a point on tha 



principal axis from which the passing ray does not undergo any deviation, 
□ Principal focus: Wo have seen that rf a beam of light parallel to (.fie principal axis is 
incident on a converging lens, the rays of light after passing through the lens 
converge at a point F (Fig. 1 3.14 a}. This poin( is tailed the principal focus or simply 
the focus of the lens. For a diverging lens, the fotus is the point from where the rays 
Of light, after passing through the lens, appear to tome from (Fig. 1 3.14 b). 



□ Focal length: The distance between the optical centre and the focus of □ lens i& 
called the focal length of the lens. The thitker the lens, the more it bends light 
rays, and the smaller is its focal length (Fig, 13.14 a, c). 

- / 22&'--rd 
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Light und its Behaviour 




V" - 

^ fdW ar of a lens 

, lS defined as reciprocal of the focal lenylh o( a Ions (in meters). Thus, the power p is 

P (diopter) = —- 

T (meter) 

i5 oppressed ir> diopters A, diopter is the power oF a tens whose focal length is 1 meter. 


-onve* lent 

uses 


^ value >s positive for 
Images formed h\ 
ilenscan form either a real image or virtual image. 
g£AU IMAGE 

tVtiehtWQ or more rays starting From a point on the 
3 p|ed. after refraction through the lens, actually 
-jet at point. Us real image is said to be formed. A 
real image can be obtained on a screen. It is always 
.ivcrted: 

virtual IMAGE 

fihen two or more rays starting from a point on 
ieobject, after refraction through lens, do not 
i-itually meet but appear to moot from a point on 
reside of the object, the virtual Image is said to 
:eformed. 11 can not be obtained on a screen. It 
. 5 always erect anti formed on the same side of 
:ne lens on which the object is situated. 

Tracking light rays in a lens 


and negative for a concave lens. 


Ob;in;l^h ' * 

“ h|] r . . _I _P-_VN[pwn* 


■*— ti-^1i-- i — 

C-£TTOT>Gn Qvjvwn 
rivn. cf m B>jarjOT' 

_L * JL * JL i _■.*■- rvrjO iLAlm 
o i r , „■ 

M= ~=^- 
r? -ti 


o 


Fig 13.15 Fcrm,Klirwi or ^ real irtagr- ijj ^ 

convex lens 


i 



Vinual F Object 

image 

\ 

Fifl. i: 

/ ^~1 
^ , 

/ 

/ 

/ 

y id 




Imap* 

MC 

Pi 


blocate the image formed by a lens, we have to traoe the paths of any two rays coming From 
a point on the object after they are refracted by ihe lens. The point el which Ihe rays meel or 
appear to come from is the image. For convenience, we take any two of the following rays. 
3 A ray parallel to the principal axis: This will pass through the focus m a converging 
lens (Fig. 13.16 a). In case of a diverging lens, it will appear to come from the focus. 
5 A ray passing through the optical centre: This will emerge undeviated in a converging 
Sens (Fig, 13.16 b). 
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UNIT - 13 


Light anti ffs Be^auj P|J#r 



o A ray passing through the focus: This wilt emerge parallel to ihe principal axis m g 
converging lens (Fig. 13.15 c). 

IMAGES FORMED BY A CONVEX LENS; The image formed by a convex lens varies in 
size, position and nature {erect or inverted* real or virtual) depending upon the distance 
of the object From the lens, 

□ Object very far off: The rays of light coming from an object that is very far oFf (like th B 
sun) are parallel lo each other. We have already seen that if the rays me parallel tc 
the principal axis, they meet at the focus. Thus, the image is formed al the Focus. If u- le 
rays are not parallel !0 the principal axis, it is clear from Figure 1 3 IB that the imag e 
is still formed at the focus. It is real, inverted and smaller than the objeci 

Q Object beyond 2F: The image formed is between F and 2F on the other side of the 
lens, It is real, inverted and smaller than the object (Fig, 13,19). Being a real irneg & 
it can be formed on a screen placed at (hat point. 

D Object at 2F: The image is real, inverted and ol the same size as the object It is locate-d 
at 2F on the other side of the lens (Fig. 13.20). 

□ Object, between F and 2F: The image is real, inverted and larger than the object, 
It is situated beyond 2F on the other side of the lens (Fig. 13.21), 
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Light anef its Behaviour 


pLjett at F: In this case, ihe refracted rays emerge parallel to each other. Therefore, 


n0 image is formed *s the rays do nol meet [.Fig. 13.22) However, since parallel 
r ay 5 are assumed lo meet at infinity, we say that the image is formed at infinity, [\ 
steal* inverted in* .'.go, very much bigger in size then I he object. 


- Object between ■ " met O: if you draw the two rays* in this case you will find that the 
r^ys diverge allei rofraction. Thus, a real image is riot formed in this case. If the 
divergent rays arc extended backwards, they meet at a point. Thus, the rays appear 
[o come from this point* The image is, therefore, virtual. It is erect, bigger than the 
object and is former] on the same side of the Sens as the object [Fig. 13.23). This 
position of the oh- :ct rs used when a convex lens is used as a magnifying glass. 


The nature, size and location of the image formed by a convex lens for different positions 
fl [ a n object are summarised in Table 13.2, 


TWIiln 1 PoiiticHi. nglurc and size Cjl Ibc image? furnti'i &)f B COnvBK Ian? 


Position of 1 
the object 

Position of 
the image 

Nature of 
the image 

Size of the 
image 

beyond 2F 

al 2F 

between F and 2F 

at F 

between F and O 

between F and 2F 

at 2F 

beyond 2F 

at infinity 

on the same side 
as the object 

real and inverted 

real end inverted 

real and inverted 

real and inverted 

virtual and erect 

smaller than the object 

same size as the object 

larger than the object 

very larger than the object 

larger than the object 


Activity 


TIME! 


To find the approximate foeaf length of a convex lens. 

imagnifyinq gJassj 


! Hold the magnifying glass in one hand 
i im'II) one of rfs Convex surfaces feeing the 
sun. Hold a white cardboard sbeef in your 
other hand, and keep it at some distance 
aivay on fITe other side of the tens (Fig. 

13.24) r You will see sunlight failing ort fbe 
cardboard after passing through the fens. 

Move the tens backwards and forwards, 
until a smalt, sharp image of the sun is 
formed on the cardboard. Recall that the 
'mage of a distant object like the sun fe formed at the focus off he fens. Therefore, the 
distance from tfie lens to the cardboard now gives the approximate focal length of the tens. 



^2^ 


-1 
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UNIT - *3 
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Ught ant' its 





At this point, the cardboard may start smoufdenng after ^ '. R ■ ,1J iJe, CG iv , 

3 ycry small area, m ah,, nj ^ ?{? 3fe 


the /errs 1 corjeenfrafes the rays of the sun ov 
hot. 


IMAGE FORMED BY A CONCAVE LENS; 

The rays falling on a concave lens, after 
refraction, always diverge. Therefore, no 
matter where the object is kept, a diverging 
tens always forms a viriual image, which is 
erect and smeller in size than the object, II 
is formed between lhe optical centre and the 
focus, on the same side of the lens as She 
object (Fig. 13.25). 

OPTICAL INSTRUMENTS 

Lenses are used in several optical instruments such as cameras, microscopes, to|£ ac 
slide projectors and binoculars- T he eye is a natural optica ms rumen l. L enable^ j £ ,' 
see things around us by forming their images on 3 screen nailed l ie KL i INa 



Fig, 15,35 Inw^rarhluct byj nonrjave 
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Light mad Its Behaviour 



KEY WORDS 


^pagatign: 

act of spreading. 

Nium: 

way, path. 

flidged: 

L . 

sliced, segmented. 

ucfivtrge: 

to meet at a point. 

Sverge; 

to separate, split. 

Optical; 

related to light and seeing. 


act of intersection of a line¬ 


making something larger than 
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Light c*i its B&hayj 
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TEST YOUR KNOWLEDGE 


=3 


A* 


L 

2 

3. 

4. 

-E 

5- 

6- 

7. 


S. 

9. 


3 ft. 


H, 


3. 

4. 

5. 


Answer these questions: 

What is the speed ofliiLhi in hit. water and glass? 

3Vhat is refraction of light? Stale the laws nf refraction. 

What do you mean by refractive Index? Also write its lormnia. 

What is the dispersion of light? Write ilie names of Ihe seven colours which while light splits iin ( | 

What Happens when (he sunlight passes through a glass prisin'. 3 

Wliat is a lens? Name two types of Lenses. Whm is meam hy the power of lens" 

Define The following terms; 

(i) principal a*is (ii) principal locus 

[ut> optical centre (iv) focal length 

What is the difference between a real image and a virtual image'' 

Draw the ray diagram of the images formed by convex lens: (a) when objeci lies between F 
and 2F, ib) when object lies tit 2K 

Draw ray diagrams to show the converging action of n convex lens and tile diverging ucliotl 
of a concave lens. 

Fill in ihc following blank: 

A.... i p. . image can nut be taken on a screen. 

The separation nf light into its various components is called ...| 

A cone erring lens is.... Enthe middle ihan at ibc edges. 

A. image cannot be obtained on a screen. 

The speed of light in water is ---chan in air. 


C. 


Indicate whether the following statements are TRUE/FALSE hy putting 
tick mark (S) in the appropriate box. 


A spectrum, formed by die dispersion of the sunlight, bus seven colours. 
Coloured objects rclicet all colours of light fulling nn them. 

A magnifying glass forms a virtual and invened image, 

A concave lens can form only virtual .image. 

Power of a lens Es measured in diopters. 



FALSE 
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Light and its Behaviour 



3 


, cttoosc flic must ; U|iri:ut‘ answer for the following statements: 

A, inrtgriifled virtual i■ 11:-:■ ■ is produced by: 

a Cuncavc lens h. Convcs lens c. Plane mirror d. None 

fticimus'? pruthiccd by ., m.inoEivc lens is: 

j Always virtual and l-: i larked b. Always real, 

L -. Always s irui^al Lind diminished d. Sometimes real, sometimes virtual 

The total lengh of ll urn ■ lens is 20 c in, Ess power in diopters is: 

a, 0.2 h, 2 c. 0-5 d 5 

1 - Hut FCTf active intlc^ ill" turpentine oil is: 

j. 1.33 b. L 3 9 c. 1.47 d. 1.31 

fhc bending ol liyliL when it passes iron) one medium to another is known as: 

3_ Reflection b. Refraction t. Dispersion d. Accommodation 


Hpmework Assignment 

Srfl'Cfr snd Study shout oplical illusions (mirages) in naturB. Write & note cn the role of refraction 
,-higtrr in mirage formation. 


tun wmm 


T, 


instructions 
Things You 7/ Need: 

□ A dear, large drinking glass n Small mirror that wilt fit into glass 

□ Water □ a ft ash fight 

□ A room with white/tight colored watts 


Step 1 


<mwf_ . 


fTSE —r. r 

A J 
• :* 

Step 2 



hi! your glass about 3/4 with water. 

(l 
P 

r 

J Step 3 

] 

^ Darken the room a hit and focus the 
flashlight on the mirror that is submerged 
^ in the glass. 


Put the mirror in the glass while carefully 
trying to position it SO it stays angled at 
the bottom , facing slightly upwards. 




Step 4 


Look around the room for your rainbow. 
Feel free to move the light which wilt 
cause the rainbow to shtfi. Allow the 
children to discuss their observations. 
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Magnet and Magw ^ 


Learning Object^ ?* , j jj e 3 |jU ti« | nickel mo iJ L^kt 1 1 

At I lie «Hj or ll>>> unit, H*!"' ", ,.,„ 0111*1 ' hc ■'■‘A 11 ’ 

3 iindcr'ii^nd l]iliL ni.n.i:ni,i - maunt'!*- 

o Tcc^ni^tcmp*^- niaJ?n4 .„, field «• fttld . ltaand h . 

* Wdcrstiind eIull it ni^m- ^ toiVdiitfOt 1 ; LS “ ^ mL .i 4 ^r. ifiiifdphuw,- *|»tukci and 

O r^o«niw lisa? n tfu*™** ^ Ml ^ r,c P'' CT 

-uniter^nd.imrL^^r^ 
lekphufK- 



DISCOVERY OF MAGNETS s|a a pfov ,nce in Asia Minor, d.scnv^ 

Nearly 5.000 years apo, P e0p ' . eS of iron towards il. This wonderful ronk Weie 

___™,ih alfrad small p^^ - _.. Irnn rirr-i lAf-sc- r.^«.s 


tk 

nearly d.uuu ycaia ■ r~ ■ nieces of iron isweirua lt. , -■— «w,™jrful rock vvg s a U 

particular rock could allracE sm where magnetic iron ore was first diacnJ* 11 '* 

Magnetite after MM nesra ^ ^ ^ of jron (Fa? 0<> ^'**1 

The term magnet is derived -‘ 1 ^ c f magnets. Sailors used magnets to na J** 1 

also familiar with the attract.v - P They gave it a- Chinese name meaning | Jf 1 * 

their ships especially during cloudywea ^ 
stone. This word gradually got cnang - 

INTRODUCTION TO MAGNETS 


INTRODUCTION TO 

lw0 properties ts cabled R ^ 

Any substance which possesses the ion M a ma 0niet 

1. It attracls small pieces of iron, nickel an co a 

2 , t alwa ys comes to res. In the north-south direction when suspended , re% 

Maanet itself is made by iron, steel or cobalt. 1 hese Substances ere known a s magn81i . 
^bsten^s and others are known as non-mejnetic substances. Magnets are found n atllra8 
Howevenman made magnet is known as artificial magnet. Magnets have different sh apes 
n below (Fig. 14.1)- _ 


as given 



Ball-ended magnet 


Hbmj magnet 


Cylindrical magnet 



m* 



Bullion magnet 


Nalural magnet 


Lf-fifiapfld magnet 


Needle magnet 
{Compass Needle) 


Fig. u.i fihgpes q 1 magnets 




Scanned with CamScanner 



























- U 


Magnet and Magnetism 


tfpORARYAND RMANENT MAGNETS 

..fi jjon is- easily magnciisetj, || is also easily demagnetised Since soft Iron lose? its 
.jgnelism easily, magnets made from il are called temporary magnets. 

..-d is not easily magnetised Neither it is easily demagnetised. 

lfC3t ise steel retains its magnetism for a long period, magnets made from il are coiled 

^anent magnets 

jrOPERTIES OF l GNETS 

^lliam Gilbert of England was the first person to study and 
.^rd the properties of a mag not in a book titled "The Magnet". 

B ! us now study some important properties of magnets. 

^ P&tes of S Magent 

d unagnei has two poles i.e. North and South poles. The force ol 
■i. fraction ol magnot is rnax.imLim at its poSes. 



Fig. '-fl.2 WiL^a-m Gilbart 


t. 


Ac Tl vr TV TIME! 


To show fhal ffoe effraction of a magnet is grearer 
af (fs pofe 


Spread oof some iron filings aver a 
sheet of paper. Nov,', move a bar 
magnet in the filings, taking care that 
3(i parts of the magnet touch the 
filings. Pick up the magnet and 
observe how the iron filings are 
distributed alf over the magnet? 
You will notice that most of the iron 
filings ding near the ends of the 
magnet whiie there are very few iron 
Filings near the mid die (Fig. 14.3). 
These two ends of the magnet where 
Jfre magnetic force rs greatest are 
called the poies of the magnet .. A (jar 
matjfnef has two poles. 

Repeat the experiment with a horse 
shoe magnet. You will find that it also 
(wo polos at its ends (Fig. 14.3). 



Hnrse-snt*! magnei 

/ 


Iron, filing?. 


Fig. 1^.3 The .H 1 .1:;a l.I■ r, yrrnagie 1 ; e 
greatest g L the poles. 


I Directional Property 

Msg net has a directional property i.e. when a magnet is suspended freely, it gomes to rest 


hnorth-south direction. 
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UNtT- 14 


Magn&t , .nd JWagnoH S()1 


AC TIVtTY 



T I M E l s ^ ow s free/y stfspentfcd ■ i ■■■ /ting 

*** c * jfropms faiVtirefc Arorffi-spurh dfreclioijr _ 


Take a bar magnet and suspend it freety us shown in Fig. 14.-I or float •■ on a block of 
wood in water \ Ftg. T 4.5). The magnet comes to rest after some time. .' turb it a tilts e 
from its position of rest and see what happens. You Witt find that the ■■ tgnel atw&y 5 
comes to rest in ftie north-south direction. 


The end of the magnet that points towards the rtor^i is C&tfed the North Pott i-Pote) arm 
the other end of the magnet pointing towards the south is catted the South F. te (S-Pols). 



F-ig. iJ .4 A Frijnly susp^ride-d magnel 





Wooden ti'och 


Water trough 


Fig. 14.5 A m-3 pn et or. IhO fio r.tinrj 
wood points lowsrds north-south-d ruction. 




3, Like Poles Repel, Unlike Poles Attract 

The same pnJes of two magnets repel each other. However, opposite poles attract each 
other. 



i A CTIVITY 

■C- " - ' 

r 


T/W0/ 


To show that tike poles of a magnet ropef each 

other white unlike poles attract each other 


Take two bar magnets. Suspend one magnet 
with a piece of thread, ft will come to rest in 
the north-south direction. Hold the other 
magnet in your hand and bring its north pofe 
near the north pole of the suspended magnet, 
as shown in Ftg. 14.6. What do you see? 
You will find that the north pole of 
the suspended magnet is re pel fed. 


Ftg. 14.6 Lite palm* rppol e-acli other 
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Magttef and Magnotism 


r^vbnhg ti is south p- . ■ if She magnet 
fltbe hand ITG ^ f ' tfjf * ’h f>o/e of the 
iiispebded r nagnel \ '• ■ r / , viif find that 
njrt'fi pot* 2 °f siv.ij.iruVed magnef 
„iff[fu fl ;frartetf rcn-v; ■,.•••: :,f Je sou/ft pu/e 
^[freotbermagrtef fF.g. 74 ?_), 

iVe, therefore. conrlude from thts 
dtfivity that in rnagnt : !,<k& poles repel 

3U d unlike poles alt, wt cacti other. 



14.7 Unl h* p-Dlfcs; ;lLlra£t tacts dhef 



D 


S / N 



h 


, Magnetic Poles ah ys Exist in Pairs 

-a bar magnet is broken m(o two pieces, 
will SS'C that each piece behaves, as a 
4 hcis magnet This shows that new poles 
.’farmed a! the broken ends ns shown in 
:g. 14 . 0 . If these pieces are broken again, 
nth smaller piece sL II remains □ whole 
magnet with two opposite poles. Even a very 
n-jll piece of a magnet is a whole magnet. 

Tfjs. we see that the smallest piece of a magnet 
■35 north and south poles and we can not 
Tsak ft into north and south pates separately. 

',s. therefore, conclude that magnetic poles always exist in pairs. 

Magnetic Induction 

';e phenomenon by which an ordinary piece of iron temporarily acquires magnetic 
Gerties, due to the presence of another magnet near it. is called magnetic induction. 



Fig 14.5 Magnetic poles always axial m pairs 




ACr/V/TT Tf Mf / To show magnetic induction. 


r 


Take some iron filings in a beaker. Fix an jror? nail 
he wooden stand over iron filings as shown in Fig. 
14.9. Bring a magnet with its one pole close to the 
iron nsil. What do you observe? What happens to 
he iron filings? You will find that iron nail starts 
'attracting iron tilings. This is due to the fast that the 
iron naif becomes magnetised by the magnet kept 
cfase to it. Now, remove the magnet, the iron filings 
tali down. This shows that as soon as the magnet 
rs removed the nail ioses its magnetism. 



H;ir m^gTial 

Iron nsil 


Rri^^r 
Iron tiling; 


Fie* H .J.3 Irotf nsf becomes art mdLused 

m.ugnet 
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tfagnt- -ntj ^ 


Magnetic lines of force an^ 1 —„ 


Activity time 


f To ■— 


■ !C fines ofiO rc>- 


Plate 
of 


3 whin* p'ece of 'cardboard on /'_ r1 
a bar magnet Caret oily Spnhk-e '' 
filings over <}. Bv get He lapping. ! *' e ' rC " 
Mings niff arrange tc form tines a s shown 


in :p@ Fig. fj ;g 


Th 


E .-est? Un es wft/cfi ere formed are known 
as the magnetic lines of force. -*" fi area 
in which these fines 2 re tormad ;s known 
3 $ the magnetic Paid. 

Magnetic tines offeree pass from north to 
south and thev newer cross each oihar. 




When Two ba- magnets Sf e pfaced st6e by 
Side with their Opposite poles {north hnd 
south.! each other, the iron filings farm 
a pattern which shew the lines of force 
passing between the two poles. This shows 
the force of attraction between two opposite 
poles. 

When two bar magnets are placed side by 
side with their like poles {the north poles 
or;hs south pates) near each ocher, the lines of force pass away from each Other and swing 
at right angles away from the magnets. This shows the force of repulsion between two some 


c p 14 1* Magnetic lidds d Iwn magnets 


{or like) poles Between the poles there is a space whore there is no magnetic field. This is 
known as the neutral pcm( and is shown in Fig. 14.12 by point p 
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Fig 1-4 13 rJagneli-c field of horse shWr r ‘ , *gnfll 


; n ; nen a horse shoe magnet is laid Hat underneath a piece af paper on which iron fillings 
i'S sprinkled, a pattern is obtained. The linos of force appear crowded ’Logethe - between 
lit: poles because of their high intensity. 



fig 14 1-t Strong rangneiit fir: .-d ghis^ by s-riFi in^n 


apiece of soft iron, placed in the magnetic field, will bring the tines of force much closer 
n Ogether. This increases their intensities. 

a me area or region within which the effect of magnetic Lines of force can be Felt is called 

!he magnetic field. 

Characteristic of magnetic lines of force 

Hie magnetic lines of force; 

a travel from the north to the sooth pole of a magnet, 

Q do not divide into two or more lines. 

□ do not touch or cross over each other 
3 repel each other sideways. 

D become more crowded when a magnetic substance is placed in their path. 


Relationship between current and magnetism 

"There is a slrong. relationship between electricity and magnetism. Following activity will 
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Mngncf ftp 


clarify this relationship. 


i \ Jk O T i V f T~ Y T I M E t To sbotv magrreb'c fie id o F currant. 


^Connect two battery colls, 3 compass needle, s mail bulb with holder, pLccs of wir e 
and a switch as shown in Fig . 14.15 (a). 


Buis with holder 
Ficj 1 5 (a) 


S^vitC-h OFr 


Fig. 14.16 (bj 


Procedure: i ofrte&r the 

Conductor AB ties in North -South direction. Piece a compass needle '■■ 
conductor AB before turning the switch ON. 

Do you observe the change in the direction of the compass needle- ^ ^ y CU 

Now turn the switch ON and again observe the needle placed on the 
observe the change in the direction now? 

tf yes. in which direction has the needle turned? j^ eC pon- 

You can observe that the needle has now turned along tashj s product 

shows that when a current is passing through a wire, a magna t 

around it />. which is indicated by jlhe movement of the co mpos - -^ a 

_ ___ - _^ _ — —«!—■—■ j y Pi 3 w” ^ A - 

We find out from the above experiment that when a current is flow* sh ape oi 

conductor, a magnetic field is produced around it. Let us sec new wha l __ _^--— j^^und 

* To show the presence of 
■ the rarrant-carrying copd .—— 


C 


Activity time 


- 


Make a hole in a cardboard and pass on insulated 
straight wire through it perpendicularly. Connect 
both ends of the wire to a battery of two celts, a 
bulb and a switch. Arrange the circuit as shown in 
Fig. 14.16. Sprinkle iron fillings around tha insulated 
vortical wire without turning the switch on, and tap 
the card slowly. Da iron fittings assume a particular 
arrangement? Now turn the stvffcfr on card. D° 
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Magnet and Magnetism 



iriJ n fillings assume s jmo particular arrangement this time? You wifi see that the iron 
j 0ng s witl be wangt d in concentric circles, These are the linos of the magnetic field. 
| lines of this fieiri cart also ho drawn. 


\yhen the current posses through a straight wire, a magnetic field is produced around 
jt,e wire in the form of concentric circles. 


observe carefully the magnetic iines of force formed by iron fillings. The circles of lines 
irfi dose (o one another near the wire which shows that the magnetic field is stronger near 
;l',e wire. If the same experiment is performed with four cells instead of two, we will sc-e 
the magnetic fie'd ines are even closer From this, it is concluded that the force of 
magnetic field increases with increase in current in the conductor. The magnet which is 
produced by passing electric current through a conductor is called an electromagnet. 

rf yve use a long coi! of wire instead of a straight wire? and pass current through it, will the 
magnetic Held be produced in this case? If rt does, what will he its shape? 


t 


AtC TtVIT 

— — — 


TSMEI 


To show magnetic field around a long electrified 
wire. 


Take a coif of insulated wire about 4 inches 
long. Make a slit at the centre of a 
cardboard and place the wire in it, as 
shown in figure 14.17. Join the two ends 
of the coil to a battery of two cells and a 
switch. This will make an electromagnet. 
With the help of a magneiic compass 
needle r the lines of magnetic field can be 
drawn on the card by a pencil. 

put the magnetic compass needle at the 
middle or one end of the coil. Does the 
coil attract the north end of the needle 
towards it or repel it away? Will this end 
of the electromagnet be the north pole or 
south pole? 

Now ptrt the needle at the middle of fho 
other end of the coif, observe which pole 
of the electromagnet is this? The end of 
coif which attracts the north end of needle 
wifi be the S-poie and the end of coil, which 
attracts the south end of the needfe will 
be N-pole of the electromagnet. 




■IH 


Fig. 14.17 [b) 
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UNIT - f * 


Masqat **4 ^ 


Cc.Ty-a.'s _ 'e d c' r- a » h ,:.'-r : -=■ of u 041:- nssg.TOf. 

Are frofti (tie fte s’m-.’j.'” T *.*>j?. ii'-ar characteristics i/iem 50^ 


EARTH'S MAGNETISM 



^ iH'-. £ ^ "L 1 !', 

the rZor.n * 3 .3 

o-ec g ra c h ■ .:■ 

pels T'-b> -- 5 c-:is;,c :c e*. howler jo nul coincide with the geographic noi^ 


M?:-:" :':: ma cries. aiw^vs points in a definite direclion 1 KUJr . 


•ce mac-ei To? sculh pole of ihis magnet points almost " ltJa n th*. 


3 '-c-r 00 •- while 1:5 - >o _ th ode pc nts almcst tow aids the i.:ci^ r 1 r hs ^ 

^ s ^ h 



V: z-^'ir 
■'?r.~ pOlO 



Ftilt 


south rcler 


— —-Ma^h 
s CUIh 


EH!l- 


F l- li.iP Ge og-m phica-^c mag^:an c m e rld;^„ 


1 hey are e snort distance away from eacn 
other. The circle drewn through the magnetic 
petes is cal’ed r.he magnetic meridian, and 
that through the geographic poles rs called 
the geon raphic mfifidiari. (he a n g 16 
between these two circles is called the angle 
of variation. 

Since opposite! poles attract aach o’her. all 
magnets will point with their north poles to 
a point near- ;ho oeographic north pole 1 hie 
rs called the magnetic north pole 1 ho poini. 
at which south poles of magnets point is the 
magnetic south pole 
Angie of dip 

At the magnetic equator. 3 magnet whici '■■ 
Suspended FfeeEy remains horizontal Id the 
earth's surface. However, this same magnet 
wilt bend downwards, making an angle wit i 
the earth's surface a! places near the 
geographic poles. This angle is called the 

angle of dip. 



M3S,nft Bc a** 


Pig 20 TTw niagnclic pofesor ilia earth 
(Magnetic. neucMG 


HoriiOnL-il 



FlgJ 


ot dip 
14 21 ^ngteot tJ L : ?_ 
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■awpass 

, .‘Cinp.'iss IS tin instrument that contains a 
, ijiietifod pornh.fr unci shows the direction, 

fne pocket cor ss 

, 3 . basically r? needlp-ShEp^d maynei which is 
.^led on n piece c-r circular cardboard. The 
. yd board has the rnur directions marked on il in 
jfiacHwise direction The magnet always takes 
?a north-south direr ion. no matter what direction 
■>£ compass is held in ihe hand. To read the 
^mpass. the north marked on the compass rnusi 
$ in line with the ma y rie 1 <J niy u nd cr th i 5 cor 1 d ition 
rrs compass will give n true indication of direction, 

The mariner's c' npass 

■jSce the pocket compass, ail the directions on the 
: 3 r dboard of the mariner's compass are marked 
1 a clockwise direction. Several magnetized strips. 

,'.ill their north poies facing the north marked on 
Ike card, are stuck underneath the card. The card 
is placed in a bowl containing mercury sc that as 
pe ship rolls, the card always remains horizontal. 
The markings on the compass card show the 
direction m which the ship is sailing. 

USES OF MAGNETS 

Magnets are used in making: 

U Compass: for finding directions. 

Ci Electrical instruments: for measuring 
electric currents and voltsge, e.g. ammeters 
and voltmeters. 

D Dynamos: which produce electricity. Fewer 
stations gimerate large amounts of electricity 
ky means of huge dynamos. 

Electromagnets are used in: 

D Large cranes: These magnets attract 
and move heavy loads of scrap iron and iron 
sheets. The electromagnet only tift5 the loads 
when a current is flowing through U. Once 

^242 


MilQnaL- ■ h. ,. 



F g '-3.23 Tri niinrf., 


CTHTfla,,;,: 


r 


Good to know 

The first ever magnetic Compaq 
was invented in ancient China \\ 
was made jp of lodestone which 
v is a natural ore of iron. 



Fig 14.24 Dynamo 




Fig 143? eigelnuna gMfehi c onns 


- _ 1 
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UNIT - 14 M*gn*t ATngneH am 



the cufrenl is switched of: i; cease* io be □ magnet, and drops the load tn this way, 
the load can be moved from one spot to another. 


□ Telephone and elect! =0 be s to produce ringing sounds 


p Removing foreign bodies: such as iron nous and other mvaa* ho substances 
from 3 patient in ho = pita«. 

id Magnetic separators: to separate magnetic substances {iron, steei ■:::ktiI and cobalt) 
from non-magnet o substances, c-.g tin. brass and copper. 

Electromagnets in common devices 
a, magnetic beic appears around a wire earning 
current. A force acts on me Wire carrying currant 
v-'hen it rs pfacec in a magnetic: field i f the wire 
j S j ree tneh it moves in the direction of the force 
□ Cling on it. This force is used Eo turn the rotor 
of an efectnc mote", diaphragm or cone of a loco 
speaker end coil of measuring instruments, etc. 

1. Electric motor 

An electric motor es a device that converts 
electrical energy into mechanical energy. 

It consists of a magnet and a colt which can 
rotate around it axis. When an electrified cod is placed In a magnetic field, forces act on 
its two sides in opposite direetpon as shown in figure 27. The two forces rotate the coii 
nE il becomes parallel to the magnetic field As soon as the coil becomes parallel to Ehe 



magnetic field, the direction of current is reversed so that the two forces continue to rotate 
the cod and produce the mechanics! energy. The turning effect produced by the two fortes 
acting on the coil can he increased Dy: 

(i) increasing the current in the colt 
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ftEnrirref arrcf Magnetism 



.) increasing th number oT turns of Lhe coll 
■) using a sir emu magnsi and 
,*] using a bigger i 

2 Loudspeaker 

is a device Ihct'i nges electrical energy into sound, It consisis of a magnet, a toil 

3 paper cone A h low coit is fixed at the centre of the paper cone The pa^eT cone is so 
5 d|tisled that the- can move over 3 cyEindries! magnet as shown in figure l fi 25 When 



Fiji 1X.2B A moving ctpl torjds-Sea!**f 


L*e coiE of the loudspeaker is connected to an amplifier, it moves in and Out due to the 
changing current from the amplifier. The movement of ihe coil also causes the core Id 
vibrate with it. As the cone vibrates, it produces sound. 

3. Generating electricity 



Electric current in a coil causes it to move 
n 3 magnetic field. In this way, electrical 
energy is changed into mechanical energy. 
The reverse of it is that an electric current 
s produced when a wire or a coil is moved 
in a magnetic field- In this way mechanical! 
energy is converted into electrical energy. 
This reverse effect is used in many devices 
such as electric generator, microphone etc. 


F*$. ti 29 Maban n' n smoyCKy IT, & I'TvSO'wVc r-r« 
P*Q<tuCeS elSCSftcty 


, e (a) Electric generator 

i5 An electric generator is a device which changes mechanical energy into electrical energy 
A simple generator is an alternating current generator as shown in figure 14.30. A coil is 
totaled about its axis in a magnetic field, of a magnet- Each end of the eO*E i& connected 
+ith a separate slip ring. The coil and the two slip rings all are mounted on the same shaft. 
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Megnat and Magnetism 



si- 



Two carbon 3 rushes are used which "ouch 
the slip rings For making contact with them 

As the- coil rotates, the magnetic held 
crossing the coil also changes. This change 
in the magnetic held generates electricity 
across the ends of the coil. 


C;ii1?nn 

0 


(b) Microphone 


i 


A microphone is a device that converts 
sound energy into electrical energy. There 
are different types of microphone such as 
carbon microphone as shown in Figure 14.31. 
When someone speaks before & 
microphone, its aluminium diaphragm 
vibrates by the sound waves falling over it. 
This varies the pressure on the carbon 
granules between the moveable carbon 
dome and the fixed carbon cap. This varies 


Fig. U 3D A Simpin A C y wi&ra lor 


r 



F i».0(3 OTdrlttjn 

cap 


Aiitininwsm 

rIi.n7 ,v ,rQp!T.’ 


Moveable —" 
enrbr-j rltimr 


""■^.Carbon 

grrmLcIcK 


Leads 



the current passing through the microphone in the same way as Ihe variation in tht? sound 
waves. 

Nowadays, many other types of microphones are commonly used such as magnetic 
micro phone, crystal microphones, and capacitor microphones. 

Use of microphone in telephones 

A telephone is a device which is used to communicate from distance. It consists of a 
microphone, earphone, atarm system and a dial system, 

The mouthpiece contains carbon powder packed between the two plates. One of the plates 
is connected with a thin metallic diaphragm. When someone speaks before the microphone, 
the diaphragm vibrates according to the sound waves. This varies Ihe pressure on the 
carbon particles which results in the variation in the electrical resistance of the carbon 
powder between the metal plates. Thus, sound waves produce a variation in the electric 
current. 

In the earphone, electromagnet is used to convert electrical signals into sound. It consists 
of an electromagnet and a thin iron disc. When varying electric current passes through the 
coil of electromagnet it causes the iron disc to vibrate according to the vibrations in the 
electric current. As the disc vibrates, it produces sound. 
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RiijW 

—C "1 

- Lj - -: ■ ■■ 


FI P'Jfic. rr^ajlt: &iecc . 

I ntf-jMr-i-vrvjJ 

14 a? Srliriciu'j; of n Lrcl'^-rtiaiTt 



Amaiinc. ,.:L 


T/iO tape J/E'ed in tape recorders grid video cassette recovers ccnsi'rfs of a ptesf/e [ips 
i#rJfl ? magnetic malarial such OS iron oxide or chfOrrtrtrrn OrfftfS? POSferf Ofl rf. The mag/reff'c 
induce-S patterns Of magnetism on !Pf= magnetic rr.a ferial on the tape. Y/hen replayed, 
these part eras induce electrical signals in the head. These ore reproduced os sound ants 
video. 


LsE’s work in team! 



r 


i cachor’s come 




CJ 


Under the supervision Ot your teacher, con struct 

s imjrivng modef of an electric bell Demonstrate 
dikWfiiing end explains its working mechanism 
do the students of other grades. _ 


Goncfyc! an experiment in science tab in 
which teach students how magnetic fines of 
force are drawn by using a bar prao-peJ and 
i compass. 



KEY POINTS 


Here is a list of key points to remember 1 : 

A magnet is an object ibaE can utrrjet the objects of iron, steel nickel or cobalt. 

Substances such ns iron, stecL cobalt and nickel which are attracted by magnets are 
called magnetic substances, Substance? which are not aiLractcd by a magnet are called 
in m-mag ri el ic stibsin UCCS. 

^ A magnet has (wo poles called north-pole or N-pale and south-pole or S-polc. The 
same poles repel each other. How ever, opposite poles attract each oilier. 

^ Force of attraction is maximum at mrvcmalic poles. 

^ Soft iron is easily magnetised. It is also easily demagnetized. 
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May not ..ntf 







Steel 3 s neither easily nntglU’hired nnr demagnetised. 

'Mu? i».i(h of lilt? compass nectilc ill A magnetic Held is culled the m 1 L‘riciit: r 
1 'uruc. tSe »!■ 

Magnetic lines of force puss from iititlll lu south Ultd lllCV iievei <:i, :i CftC i 

^ liUff 

When ;i curium is passing through » wire, a magnetic lie hi is ptodner ;iu, u , U ] - t 

When the current pusses UlroLiu.li a Mnii^hl wire, [he magnetic field r. pr ■ ilu.uj- [ | 
the wire lit ille form uf concentric uirulcs. 


^T'uunsi 


r| LIS. 


ar 




Electro mngnels urn used in electric hells. telegraphs, telephones, loudspeaker*. dy ri rn 
motors mid several other electrical devices. 

When ii cnrrenL is passed ihrouyh ;t long Cntl, it?! magnetic licltl is ?iiiTiihii t| t -iq n p. L ^ 
magnet. 3 

IHleelrie motor converts electrical energy into mechanical energy, i • billed i )ri <|, 
principle that a forue acts or a current-carry ilig wire when placed in a n. :s gn i_ r[ tt 

A Loudspeaker also works un the principle ol electric motor. VurirUimi ■ i llie etoeLrji; 
current in a coil causes il to vibrate in die magnetic field and p induce .,ninth 

Hleclrie generator converts mechanical energy into electrical energy. ll is based on the 
principle that when J wire ur a coil is moved in a magnetic liuki, electric n v is produced 

In a microphone, pound waves Cause vibration in the diaphragm and lie race Cuuuca 
variation in the elec trie current, 

The earLh behaves as if it has a large magnet in h 
We use electricity to make strong magnels. 

A iliagnetic compass helps sailors and navigators to find the directions. 


Coincide: 

Magnetism: 

Repel; 

Meridian: 

Pivot; 

Amplifier; 

Strep; 

Diaphragm: 


KEY WORDS 


correspond, match, 
attractive property of a magnet, 
to resist, push back, 
an imaginary circle on [he earth, 
fulcrum, hinge. 

electronic device used Cor increasing sounds, 
useless metal objects, 
a thin sheet that forms a partition. 
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_\liswcr tliLst 1 

Uriisfly explain thi.‘ -.L-iiu i f i ugnc I. 


Wlinl su<= niilfc'iHjl.H- and lion-magnetic Substances? fiive two examples ill' U5n.h, 

SliiLU four importum fm r L Lc k i>r'a magnet, 

11 dw will you find, the ptilts of li magnet? Explain briefly. 

I Describe an expii intent to show that like poles re pul and unlike poles; attract each other 

With tile help of mi experiment, explain magnetic induction. 

r What do you understand by a temporary magnet and a permanent magnet? 

Define a magnetic lieUl Describe hnw the lines of Forte of a magnetic field tan be drawn 
on li paper. 


j Which lype of magnetic field will be formed by a current-carrying long emit? hxplusn it hy 
describing ail activity . 

;[i Explain file working principle of an electric molar. 

| i Describe ih c work in g o F an el ectr i c gen era 10 r. 

']. Whal do you know uboul a microphone. 


I?. How docs a loudspeaker produce sound? 

If llcw docs a telephone work? 

jj_ Slate four important uses oftnagnols. 

3. Fill in the following blanks: 

I, Magnetic field of a magnet is; slrunger at ...... 

i The magnet it: Field is .... nl iLs middle. 

j. Magnetic Held is present around n .... carrying eoriductor. 

field 

" A force nciH cm a wire carryitig current when placed in a ,. 

5. A loudspeaker converts electric ....- into sound. 
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UNIT - i4 


nfagnef 


of an uIutlrMid^nL'l, 

7 , Poles of.i magnet always e*ist in ......., r ,, 


6 . The receiver of a telephone converts the varying . 



S. A magnetic compass is a si to pie device which lins a . 

9. Lode stone is a nutural magnet which is an ore of 


needle. 


1 fl¬ 


are used in a dynamo. 


C. Decide whether the following slnlt'nu'nls are TRUE/KAl 

1. A magnet pulls small objects of copper and brass towards il. 

2. The magnetic Odd of a currem-cany iitg straight wire is in the form 
of concentric circles. 

3 . The magnetic Odd of a current-carry mg long coil is similar to that 
uf a bar magnet. 

4 . The electric motor and electric generator work on lIil same principle. 
5 A speaker converts the electrical vibrations into Lhe sound vibration. 

5 The earth behaves like a large magnet. 

7 . Nicklc is a non magnetic substance, 
g. Electromagnets ure permanent magnets, 
p. A magnet attracts all metals towards itself. 

JO. A magnet has anly one pole. 

f). Give one word answer of the following questions: 


1 The most popular metal used to make a magnet. 

2 Write (be mime of one substance which is non-magnetic. 
3 . Which metal is not easily magnetised? 

In which direction do the lines of force ttavel? 

5, Which thing is Itself a large magnet? 



c 


[ 
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ana WagnefJsm 



Z trH ,st appropriate Jins^r fur th< folJowmS statements. 


j b. a i the middle of the 
i d. faraway from [he rin3H ncL - 


. rfo r^ 5TI " rii: 

Hsf 1 ""' . =s ..fil iMgnC 

! "‘“ r ,Cn"t> c n,,! " '" 

, a* 131 riT'uiigh a sirjn&hl wire: 

^ '* ou«r **«. tn >' — *- - nanh p ; le - d 

— □ -■— fleW 15 ^ 

_isno ^ 

c . there is 


□ 
1 I 


r_Z! 


uetic l* 1 * ° r rmw ' 


->iirJ 13 e I 


1 ] b. enter into the north pnle. 


□ 


A 'electric current into sound - 

" Averts electrics! energy inter mechanical energy. I_J 

' converts sounel into current vibrntionn. L 

" , s , device user! to .rtnkc m clecrnmngnct. L- 

iCeeverv ofmegnetisni was -nude by the people or 

' ! _ _j b. Magnesia 

I_ CJllHa - -—n 

: I ft. England 

r . Malaysia ^ 

risk 


~ _ d- are always directed in a straight line. _ 

rzi 


CD 


Homework AsS-iEjninen t ^ 

.* end mate 0 ooto oh the 0,0, « **™*^J%* 

mjwrant EtecfroriMffraifc maefa™ ^<ch hosptM. _ _ __ 


FUH Wit a 5 CIEMCE 


A r ace five hair magnets over each other In a way that their opposr e po 

same side. Separate them by inserting penetts end then tie t em w/ s i 

Wqw remove (he pencils, Floating magnets are ready- - - ---■— 
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J^arfthill j'i-j 

At til C C J 1 (I H3 r Hi iv ■■ n it, hi m l c n I s sti fi tiid n b!e to i 
n undirrsCur'id .ill 1 .1 iLiilint' TCWkit ;nii] uvpknn ttjfiir difttrfhl CyyuiK- 
c undi.-rslL.nLiJ Ihif iitmlimirnlii.1 drift 

o brum 1 ibOi.li Ihc minernIfound iei PiikisLin and eEi-0 iI u-m. l & 
e knuw utHHU the huntxnly Julies 
e unUciilillJ ilboui ihf L’ri( 2 in Of 11111 Vltkc. 

c Ilium Cii liI. ih-C tjiijli-n Ol Uliivcrso ib ab> li]ill d <o hg :hf fcviili nf 41 “big. brinj^" 
c team lltal rrl i. 16 iOn F of gatssic-F acid stars i-xist in the iimVETSe, which am disllill! fmm in hy (hi 

d i StLdlLL'L . 

u understand ibal lilt" davit] net 1 nI h? various |.-rciibps called cnnslcllaluitib. 

e understand ar.J JcbCiilnc Val lOtii charactcrsKlicK liF the nine pliuabtx nl'thc sJCillIT system, 
ti underhand and del me Mbtccoids. tumi'lx, meluors, metaevriles and a cl i fie ml itflcllitex 
a uridorjijajLil imd describe Ull- u>ck l<I" artificial saLcElilcx. 


Limprdicimiblc 


LET'S FIND OUT WHAT ROCKS ARE! 

The earth’s crust is made up ol solid rocks These rocks are physical and chemical unis s 
of matter collected together in the (orm oF great masses. Rock^ are of different kinds. They 
contain different kinds of metals and non-metals. Rocks differ from each other in ttieir 
shape, size, decree of hardness, texture, colour, origin and chemical mature. The 
5 den list 5 who study about rocks and their behaviour are celled geologists. 


Kinds of Rocks 

According to the mode of formation, rocks 
are divided into three groups: 

1. Igneous rocks 

2. Sedimentary rocks 

3. M alamo rphic rocks 



Fig. 15.1 a.Granite Fig 15,1 ti.Bannlt 




Untnll 


1. 1GNROUS ROCKS 
Igneous rocks are for mad from the hot 
molten rock maierial that comes out of 
the earth. The molten material called 
magma intakes its way out of the earth 
through cracks in earth's crust. After 
coming out of the earth, it solidifies to 
form rocks. We get metals like tin, copper, 
aluminium, iron etc. from these rocks, 
Granite and basalt are common 
examples of igneous rocks. 


Layers ar ruck 
■OKOrir! V Ikrfir, 


^ ■ V al-W 

■ V".- nfSnll# 


_ rrlsiit'. 

1 ffi« tarth's KLirlncc It It. iraw coo ling. 

Fig 15. 2 Hdw granite forms. Tho magma coals down slndy. 
en-d this gTV-ns lim:: for big crystals Ln fnrm Thft tic" "if 

magma becomes ^rantl-e. ! 
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Vet 


- J5 


SEDIMENTARY RO'JKS 


' 7 ,ese rocks arc formed by the accumulation 
,i seffimemis. Writer, wind md ir: 4 ? carry away 


-.■sees gF rocks, mud, pebble, gravel, sand 
,* c 3 rd deposit them elsewhere. These 
.^posits are in the fun 1 of layers All the 
^e. Trash layers ol so iiment are piled over 
:e previous one. The w<light of the lop layer 
jesses heavily on the ower layers whioh, 
-due course of time, •*. den |i> form rocks. 




^metsmes, small planis r-mrf animals also flow down with- water Into the sea and get buried 
^the recks, The remains of these animals and plants form fossils. 

Sandstone, shale, limestone, conglomerate and dolomite are common examples of 
jfldimentary rocks. 


^.WETAIVtORRHlC ROCKS 

a ^(amorphic rocks arc formed from igneous 
:r sedimentary rocks when they are 
r imposed to heat and pressure. The rock 
o yming minerals undergo physical and 
;tiemical changes on accoonl of heat and 
jressure. Hence, they are called 
' Tetamorphic rocks. I hese rocks are formed 
^c^use of the re-crystaliization of minerals 
-al are already there. They often have 
:anct& of different colours and sizes d,ge to 
HnEral impurities. 


Rg 154 MelamDjptwc roedfi 


Mate, marble, gneiss and peat are the common examples of metamOrphic rocks, 




MINERALS 

tocks are made of chemical materials 
sited minerals, Minerals arc found in 
■arious forms, which make it easy to identify 
fern.. A mineral is a solid, naturally-occurring 
Organic substance. 

iliere are ahout two thousand known 
Tinersls, each wifh their own distinct 
smperties. Minerals can be identified by 
risking use of their properties of colour, 
^islre, hardness, specific gravity etc, 

Minerals are very important for a country’s 


Fald$.[mr 


Plnglririfi'j-e 


ii 


Orlhrid^ijpt 

Qdtrtz 


* 

ClLUWtZ 


Mtto 


f* 

MLJWOrtln HlnWw 
MINERALS 





m 


rblfltdrrunrphlcl 
&HEISS 


Cranitf 




\B4fii i-n^rflary) 

StrfDETQUE 



ROCKS 


Fig. IS.5 OcHere-i’ict? bnCwiran rocks- and nrunersls 
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UNIT- 15 The- »T;Trffi and Sp ncc 



economy. A country rich in mineral resources, is a rich country. Minerals can be classify 
into two-groups-the metallic arid Lhe rian-mctallic minerals Mclnllii- . tinerals are LIujs(j 
from which we can obtain metals, The non-metailic minerals include cm id. clay and other 
minerals. Almost 95% of the earth’s crust consists of rocks made of non metallic minerals 

METALS AND THEIR IMPORTANCE 


Metals are of great importance lo man. More than BO i.o., 75% o! the elements, known 1 q 
us. are metals. Some metals like iron, aluminium, copper and lend are very common, while 
others like platinum and uranium .are rare. Man has made use oF metnis m various ways 



Fig-. i&.6 Uses or n-u’.ils in our diiily lire 


since the prehistoric clays. At present, metals are extensively used m our dairy life as welt 
as industries, At home, we use cooking utensils made of iron, copper, aluminium, steel 
etc. Steel is also used (Dr making ships, locomotives, sewing machines, cars etc. Copper 
IS a good conductor of electricity and heat. ISs largest use, therefore, rs in electrical wiring 
and electrical instruments. Mercury is being used in making thermometers Silver and gold 
are used for making ornament?, Many modern facilities would not have been possible 
without metals. !n short, metals have become essential in our modern civilization. 

OCCURRENCE OF METALS 


In nature, metals are found to occur both in the free and combined states. The earth's 
crust is the source of metals. When a metal is found in the free state, it is said to occur 
in the native state, Nobie metels like silver, gold and platinum occur in the native stale. 



The naturally -occurring compounds of metals 
in the earth’s crust are called minerals. These 
minerals are generally associated with some 
unwanted impurities like clay, rocky matter and 
send. These impurities are called gang tie. 

Metals can not be extracted from all the 
minerals. The minerals, from which the metal 
can be extracted economically and conveniently, 
are known as ore. Thus, all the ores are 
minerals, but all minerals are not ores. 


t-ig. 1 5.7 Orus of »jj[>er 
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iftftT' 15 The Pflftli and Space 



IhfJ rcaclive metals hko iron, aluminium. zinc, calcium, sodium, magnesium etc always, 
[icciir iru tho combined 

The? Lirzint-h oT scieno dealing with The method of extraction of melals from their ores and 
p|iq prepare lion of nlloys is called metallurgy, 


DIFFERENCES between metals and non-metals 

The nnarn differences between (he physical properties of metals and non metals are given 
j|n Tahio - O. "1 ■ 


ffliJl© 15 1 Diff-nrcnnns buLwanil rt’i-ftEaf‘3--ind non-m©l^l5 


Characteristic.: 

Metals 

Non-metals 

a Physical state 

They are solid at room 
temperature except mercury 
which is 3 liquid 

They are cither solids or gases except | 
bromme which is a liquid. 

□ Metallic lustre 

They are lustrous {shiny) 

They are ron-lustrous Or dull, except 
graphite and iodinE which are lustrous 
non-metals, 

□ 0 easily 

They usually have a high density 

They usually have a low density. 

□ Malleability 

They are malleable and can be 
hammered into sheets 

They are not malleable. They are 
brittle, i.e ihey break into pieces 
when pressed hard. 

□ Ductility 

They are ductile and can be 
drawn into wires. 

They are non-ductile. 

0 Conductivity 

They are good conductors of 
heat and electricity. 

They are bad or poor conductors of 
heat and electricity except graphic 
which '.5 a good conductor. 

□ Malting and 
boiling points 

They mostly have high melting 
and boiling points 

They have low melting end boiling 
points except graphite and diamond 
which have high melting and boiling 
points. 

U Hardness 

They are hard except Na end K, 

They are soft except diamond which 
is the hardest substance. 

h Sonorous 

They are sonorous and produce 
characteristic sounds. 

They are nnn-sonornus. 

0 Tensile strength. 

; They have high tensile strength. 

They have low tensile strength. 
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UNIT - 15 


Ttr& Eartf"* itfitf Sp ace , 


ALLOYS 

An alloy is o homogeneous mixture of two or more metals or one or more metals and a no n - 
melal are mixed in the molten slate in a fixed proportion by mass to lorm an alloy 

The Purpose of Making Alloys 

1 ■ r Q harden the metal Gold becomes hard by mixing copper with ll. 

2. i[j change the colour of metals e.g. an alloy ol copper and alumim im (known as 
aluminium bronze) has s beautiful golden yellow colour ll is used far ini*' rior decoration 

3- To prevent corrosion, e.g. stainless steel is both acid proof arid rust pro i 

alter the reactivity of metals. Sodium amalgam reacts with water slower than pure 
sodium. 

5- To improve properties of metals. Duralumin is an alloy of Magnesium '-nid Aluminium. 
It is light and is used rn making aircraft bodies. 

Some Common Alloys 

j|= 5 5.2 gives the list of some commercially important alloys, their constituents, and their 
uses. 


— 


ratpl-fi 15.2. Ctimmr 

n nrlnyn find thc-ir ki^nr. 

AlEoy 

Constituents present 

Uses 

D Steel 

Fe. C 

Tools, rails, bridges, tanks, shirks, utensils, 

0 Stainless 

steel 

Fe. Cr, ME 

Cooking utensils, cutlery, surgical instruments. 

n Brass 

\ 

Cu. Zn 

Utensils, parts of watches and musical 
instruments, cartridges, ceses. machine parts. 

D Bronze 

_ 

*=9 

Cu, 3n 

Statues, ornaments, coins, beHs. medals. 

m merman silver 

Cu. Zn, Mi 

Ornaments, utensils, decorative pieces. 


- wr EYltcEAL 

gradual^ noticed that ii 

processoddish brown, coating called rust. Rusting is a slow oxidation 
r _ r _^^m,ca||y, mS | is hydrated ferric oxide Fe ? 0,. 3H,0. 


Qrsduaiiv + Ul « l ifOh articles and utensils, when exposed lo moist air, gel 

L:“. ! '„™ ate < 1 »«th feddish brown 


* c r i 


VITY T § M E 1 s/tdw that air and water are necessary for 
■——-—.— " rusting, _ 

Ihr&Q firhp 

chloride r>. . s anc * niJffJ hor f/iem. Place a smalt amount of anhydrous calcium 


completely 
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ffdtfcc/ water front which dissolved 
oxygen has been completely driven 
out by boiling Pout :> .small amount 
of tap water in ihv third test tube. 
Mow put throe/ four smalt iron nails 
in each tost tube Plug the mouths of 
alt the three test iuties with cotton 
(Fig. IS. 9). After 3 da vs. take out the 
nails and examine them closely, 

You will find that hr nails in the first 
and second test tubes ere free from 
rrsst, while that ir> U\a third test tube 
has rusted. The ahnve activity shows 
that for rusting to tain-: piece, both air 
(oxygen) end water ^re essential. 


CQ'tnn — 


C;i r.3unn_ 
Gfl'onrfr:" 


J s 

/Sr 


Boiled _ 
YY?ller" 


Hails 


■& 


Tap — 

KU-5H=d - 
n : ii' s 

ngils 



Fig 15.8 RU5Una n f if£in ™ _ __ __ — 


J 


You must havo noticed that aluminium 
vessels became dull g<ey very scon after 
g&e. Copper wires lose their shine and 
even acquire a green coating as they get 
(j!d&r and silver ornaments turn black. 
Similarly, surfaces of other metals are 
eaten away due to atmospheric 
conditions, or by water containing 
dissolved salts. 

This process by which metals are oxidised 
under the influence of atmospheric 
conditions (moisture in air) is called 
corrosion. Metals can also be corroded 
by acids. 



Melal surface interact with oxygen, moisture and other gases present in air and slowly got 
coated with oxidc r hydroxide or carbonate of the metal. Thus, metals are eaten away Of 
corroded. 

Corrosion of metals causes great economic loss. It is estimated tit a I about 15% of the total 
•yorld production of iron is destroyed by corrosion, This corrosion causes a very serious 
less, lo national economy. Corrosion also causes various accidents due to wear and tear 
of bridges, budding structures, rails, etc. where iron is a main component. 
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UNIT - *5 


The Earth and Sj 



A- 


▼ 

■— 


■ - h 


■.qu^imarinrsa 


higher. Iron deposits have si so been located in the 
□ era Ghazi Khan area tn Hazara, 1.5 million tons 
of magnesite has been proved. Deposits of 
manganese in Las De n, graphite in Azad Kashmir, 
fluorite in KalaL rock phosphate in Hazaia Presence 
of bauxite in Salt Range, talc in swat, uranium in 
Dera Ghazi Khan, china day in 
Nacar Parker, and gold m the Gilgit nrea have been located and efforts ■ being ma-a^ 
to extract them. Some of the world’s best emeralds ere now being m nod from Swa.t 
Commercial deposits of rubies and aquamarines have been found fn Igit Agency 

Movement in the Earth's Crust 

For thousands of years, people thought that the 
earth's crust was fixed in its position on the earth. 

However m the 1960s. it was proved that land is 
continuously but slowly floating around like logs on 
water. This is called the continental drift. But the 
movement is very, very small; only a few centimetres 
every year This was proved by two British scientists 
Fred Vine and Drummond Matthews, 

A long time back all continents were joined in the form of one huge land mass called 
pangoea. Then pieces started breaking up end drifting away, 





Rl 

Fig. 15.15 f«3ct Vine and . Dr^mmonfl M»tltn] W£ 




Fig 15.17 Continent?! ririfi 


■k 

b 


The concept of continental drift was first 
proposed by Alfred Wegener. In 1912. he 
noticed that the shapes of continents on either 
side of the Atlantic Ocean seem to fit together 
(for example, Africa and South America).South 
America and Africa are moving apart at an 
average of 5.7 cm per year, due to the seafloor 
spreading along the Mid-Atlantic Ridge. This 
is comparable to the growth speed of a 



Fig. 15 IS Alfred Wegcngr 
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The Earth an if Space 



na j[, Evidences for continftntal drifL yru now extensive, such as plant and animal 


h n 9 er f the same age, founo aground different continent shores, suggesting that these 
^ flS we re once joined 

^g^VENt-Y BODIES 

v light yoh can only ; ihe sun. Due to the brightness of the sun. other heavenly 
|n ca nnct be seen i oni- ip at the sky cm a clem night. You can see the moon and 
^^ands of stars twinkling in i. ,e sky If you keep watching them over several nights, the 
jars appear move sen 1 -'Ay. Some of the bright heavenly aodies do not twinkle. 

They are th . 

jiyare hno^n 3£ neaver- ;dies. 


are the planets. c sun r moon, stars, pian-sts and other objects in the 


tHE UNIVERSE AM' ORIGIN 

■ c universe is everythn I'.a' exists—stars, planets, moons. other heavenly bodies and 
rvthihg that exists or. •' heavenly bodies, such as animals and p.ants on the earth, 
'|id the empty space - : foon. Nobody knows how big the universe is. It is impossible 

ven imagine its size, h scientists have shown that the universe- is getting bigger 
and bigger, as the balloon iu -'own up, the dots on it move away fro m each oth er. Scie n tist s 


Activity 


‘ . '. ! : y i To show expansion of universe. 


7*r 


Dr#w five or Six dots a iiftte apart from each other oh a balloon with a sketch pen Blow 
air into the balloon (Fig. 15.21). What happens to the dots? 




Fig. 15.2D The- duts- Ufi bBtlMn mu^e awpy riC-m nrj-ti C.th^r g? ihe^N-^' 


have Shown that the universe is gelling bigger and 
bigger. The galaxies are ail moving away from each 
other just as the dole on the balloon move away from 
each olher when it is blown up. 

Astronomers found that the universe was expanding. 
So F they put forward a theory to explain how the 
iniyerse originated. They believe that about 15 billion 
years ago, all the in alter in the universe was gathered 



“ 21 Th* Bifi Bang 0"* ihc a*P**Mi9 
ijnirvemiS _ _, —- - 
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UNfT- 15 


into a stngis its ass. Suddenly ihc mass 
■exploded, sending particles flying in bU 
directions These particles formed the galaxies 
with their slsrs and planets These galaxies are 
still flying away from each at her because of the 
explosion This is called the Big Bang Theory 

The branch oF sere itch Inal deals with the study 
of heavenly bodies is called astronomy, people 
who study the universe ore caired astronomers 
The most important instrument used by 
astronomers is the telescope. EL is very helpful 
(o see the distant objects. 


GALAXIES 

Stars are scattered in the sky in groups. £ach 
group has billions of stars in if. Such a group 
of stars is called o galaxy. The sun, the earth 
and other planets, and afl the stars thsl you 
can see in the sky belong to a ga3axy called 
the Milky Way li is a spiral-shaped galaxy with 
a bulge in the centre- The sun is situated on 
one of the arms of the spiral. On a clear night 
■ I appears like a band of light shining across 
the sky. 



Fig 1 5ZH The? rriSfcy way 


STARS 

Stars are huge spinning balls of hot luminous gases. All stars give ou-. It e?i own light. Most 
stars are mads up almost entirely of !wo gases: hydrogen and helium, In the centre ol the 
stars, hydrogen atoms combine to form helium atoms. This process is called fusion, during 
this process huge a mo unis of energy is released in the form of heat and lighl. The sun is 
also a medium-sized star. Some stars are small while others are bigger than Ihe sun, 

According to modern research, the number of galaxies in the universe ranges between 
200 billion to 2 trillion, containing an average of TOO billion stars each. Thus the total 
number of stars in the universe is so large that it is difficult lo even imagine itf 


PLANETS 

Planets are heavenly bodies that revolve around a St#r called Ihc sup. They do not have 
their own light. Their surface reflects the light of the &un to us. They me smaller than stars. 
Our eadh is also a planet. Table 15.3 gives the major differences between stars and planeis. 
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T.:i l>lri lri.3 Major dOTviuricu bftlwr:«n Stars Jind planets 


^ Stars 

Planets 

D~eiriH their own light 

□ do not emit their own light 

□ are made up of hoi gases 

d arc made up of rocks 

’~"tf~vd"ien seen from the earth,, they |winkle 

n ihey do not twinkle 

□ massive in si^e 

d smaller than stars 


constellations 

"htjusands of years ago, astronomers divided the slais into groups and drew imaginary 
fcturos around Ihem, such as that of a hunler Of a bear. This made it easier for them to 
member the star patterns. Such a group of stars is called a constellation. The shape 
(fa constellation always remains 


he same. Constellations oppee? (o 
nove from east to west. Today E& 
■onste Mat ions have been 
dentJfied by astronomers, 
^member, however, that the stars 
n a constellation arc actually 
mdated. They arc al widely- varying 
^stances from the earth. However, 
itiGn viewed from the earth, they 
jspear to be at the same distance 
gnd form a group. 


^ ’ ■ " 


V * 

“* - *r 


m j m 

ii teu 

tAPmCWP! 

1 r 



k *s ' ' - 


■ iwihn' * 

^■.Tnni.F, _ 

/ limn , 


*■. r— “ 


Fig 1Js?4 Corrslellat’ir'ii 


NATURAL SATELLITES OR MOONS 


l heavenly body that revolves around a planet is Known as a natural satellite {Or moon) 
jFLhe planet. Most planets have moons revolving around Ihem. 


Tib earth has only one moon. It is held in orbit around the earth because of the earth's 
levity. It shines because it reflects [he light of the suri. It is dry and barren with no 
■tmosphere. Its surface is covered with several craters and mountains. It has a diameter 
tfabout one-fourth that of the earth, its mass is about one-hundredth that of the earth. IE 
mmpietes one revolution around the earth in 27.3 days. It also rotates once on its axis in 
re same period of time. Its distance from the earth is about 3B4.400 kilometres, 
hie to changes in the position of the earth, the moon appears to change its shape. When 
l e moon is in between the earth and the sun. we do not see the mann at all It is called 
lie new moon. Two or three days after this, we see only a part of the moon. This is called 


iie crescent moon. Within a week, we see half of the moon.. This is called Ehe first 
barter. When we see more than half of the moon, it is called the gibbous moon. Gradually, 
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the shape of the bright portion of the moon becomes bigger and bigger. On the fifteenth 
day, wg see the full moon, when the earth comes between the sun and the moon. These 
appearances of the moon ere known as the phases of the moon (Fig. 15.26). 





Good to know 

fn our solar system, so far, 53 moons have been discovered on Saturn, but there may 
be more. 

Jupiter has G9 known moons. Mercury and Venus do not have any moons, Mars has 
two moons named Phobos and Deibos. Uranus has 27 known moons. Meptune has 
S moons revolving around it. Only one moon has been discovered on Pluto till now. 
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^steroids 

asteroid 15 a largo and irregularly-ahap&d rocky malerial that orbits around the sun. 
^farge number of asteroids lie between the orbits of Mars and Jupiter. The larger asteroid 
,c Geras (diameter 1 Q 03 km}. The srze of asteroids varies from a kflomelre tr> rn few hundred 


(jjtortielreS- 

Omets 

Oometsare heavenly bodies which are made 
jp oNce and dust and revolve around the 
sun in very long orbits. A comet appears 
fika 3 ball of fire with □ long bright tail' as 
^approaches the sun. I he ta-l always points 
away from the sun. The lamous Hailey's 
Gurnet appears after every ?G years. It Iasi 
appeared in 19813 . 

- Meteors and meteorites 

1 yeteurs are small objects made up mainly 
(f stones present in space. They regularly 
*nter the earth's atmosphere. As a meteor 
inters Hie earth's atmosphere at high speed, 
*l is healed because of eir friction, and in 
(nos! cases it burns to ashes. As it heats up 
and burns, it appears as a glowing streak 
c light and is mistakenly called a shooting 
star. 



r 0 IS 2/ Hi 'f/J. r-jrr.r-l 



Vou may have seen shooting stars in the sky on a clear night 

If a meteor is large, it may fall on the earth's surface before being completely burnt out. 
Such meteors are called meteorites. 

ARTIFICIAL SATELLITES 

Scientists of several countries including Pakistan 
have sent artificial satellites into space. These 
Safeties revolve around the earth,. The first satellite 
was sent by USSH on October 4, 1957. It was called 
$putnik-E. Today, there are many satellites fn space- 

Artificial satellites are very useful to us because of 
Ihe foftowing reasons:. 

5 They help in television and radio transmission. 
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Geo/Oiln' is the study of the earth Geologists Study the history of the catlh .?$ n planet, the 
substances it is made up of end the changes it under,joes, mainly through the 
study of rucks art the earth. 




Let's work in t-pam!^. 

WkrylntV 

Search end write about (he spacecraft which has gone out 
of our solar system into ouier-stetfar space. V'/nat is Us name? 
yyha m was it faiinched? When it came hack? When was it 
confirmed that it har, gone into outer space? Make a smalt 
mode! of it to be presented in the class 


Teat; h er 's-co c rn 


t~r 

a multimedia 


Conduct 
presentation in which show 
the process Of formation ot 
sedimentary, mot amorphic 
and igneous rock. 



KEY FOIMT 5 


Here tS a Ust of key points TO reniemlicr: 

The raFiji's lfuSI is made up of rocks and nt.H:ks arc made up of mineral S r 
^ Egiteous, sedimentary and in c cam cup hie arc [he three kinds of rocks. 

y-i fncrals arc narumlly occurring materials that conuir metals and compounds of metals 
Minerals are obtained from the earth. They arc divided into two groups: metal Tic and 
non-metal lit minerals. 

Metals occur both in free as well as combined state in nature. 

^ An ore is a mineral from which one or more metal may be extracted profitably and 
conveniently. 

| £y ] Most ores occur as sulphides. oxides, carbonates and halides. 

T'-ic on wanted impurities prcscnl in an ore are called ganglie. 

A mineral is identified by its colour, lustre and hardness. 

Metallurgy' is a process of extracting metals from their ores. 


A 


□ They help tn telecommunication, 

a They fit:Ip us to observe and. forecast the weather by sending Images of clouds to tii e 


□ Thfey help rn treating minerals and studying agricultural yield on Ihe earth tiy 
photographing land front above, 

□ They help scientists know more about the universe by collecting informa lion about space 
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jiiioy i.s ii homogeneous mixture ol'lwo nr nuir-c metals and rioincliiiics of metals 
jilitl lion- flit: tills. 

Cfei Alloys play nil iinpt>n:ml Hilo in line service of man. 

6^ Alloys in c luinlur nnd mode resistant to corrosion. 

Stainless sioct brass. hmiwc. solder etc. are uiiporlunl and useful alloys 
Metals are: generally hard. malleable, ductile, lustrous and siimirnns. 
ffv Eating away of metals by n^y^en, water, acids fir rulier chemical is called corrosion. 

A if n tul water arc necessary for corrosion lo take place. 

Corrosion can be prevented by ailing, painting, galvanizing, clcclroptaling. tinning and | | 

anodizing. 

©i Rusling is it slow oxidation process. 

The universe comprises everything that esisls, which includes Stars, planets, muons 
other heavenly bodies, everything lllEtt crisis on these heavenly bodies, as well as the 
vast empty space in between. 

Scientists think that the universe was bum ahout 1 ^ billion years ago after a huge 
explosion called the Rig Rnng 

A group of billions of slats make up a galaxy. Our soiar system is in the galaxy called 
the Milky Way. 

Stars ore huge spinning balls of luminous gases that give out heal and light. The i 
sun is a star. 

Planets are heavenly bodies that revolve around the sun. They do not give out ihcdr own 
light. 

Constellations are stars that appear to form a pattern when viewed from I he earth. 
Moons, asteroids, comets and meteors arc other heavenly bodies in the solar system. 

©*>, Artificial satellites arc useful in communication, weather forecasting, studying land 
and providing information about space. 



r . y? 

A ir' 

Via- : 1 

KEY WORDS 


Metamorphic; 

related lo change in form. 


Sediment: 

matter that settles down as a layer. 


Igneous: 

related to volcanic activity. 


Malleable: 

that cart be pressed into sheets. 


Ductile: 

\_ 

that can be drawn into wires. 

_ _ ) 
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Waxing:: increase in the bright side of the moon. 

Waning: decrease in the bright side of the moon. 

Gibbous: convex-shaped. 



TEST YOUR KNOWLEDGE 


J 


A. Answer these questions: 

t_ Name three principal! classes of rocks. 

2 . Give two examples each of tiie igneous rocks, sedimentary rocks and meta morph ie rocks. 

3. What is art ore? How do metals occur En nature'? 

4. flow is an ore different from a mineral? 

5. Define melullurgYond write four differences between metals and non,-in eta Is., 

6. Give four differences between metals and non-mcials. 

7. What is sin alloy? Name two alloys each of Fe and Cu. 

8. What do you understand by the term corrosion nf metals? Name the agents which cause 
corrosion. Name three methods to prevent the comisiuTi of metals. 

9. While looking up at Ihc sky, how can you distinguish between a planet and a star? Give four 
ways in which stars arc different from planets. 

ID. Both galaxies and constc lial ions are groups of stars. Give two differences between them. 

B, Fill in the folftmin« blanks: 

I. Minerals are ...occurring .'substances. 

2 - Movement of the earth’s crust is called.. 

3. A mineral used for commercial production of metal is called . 

4. An ......... is a homogeneous mixture of two Or mure metals, 

5. Brass is an alloy of„,.. and... 

fi. Mast mars arc made up of two gases .... H nd......^ ■ 
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.V c I Li^t«r n f b i f [ ions o c x-i ars run kc$ up a 

p cc jdo whtflier the following statements are I RLJ fi/J 1 AT^SI^ 

t jB 

^itj.- jnincniI deposit is known as an ore, 

. yjcbtls in the pure slate exhibit metallic lustre. 

. Ssainlcss. Steel is rust proof. 

X Galvanization ls, the process of painting the surface oi iron. 

< The galaxies arc moving away from each Other. 

6 stars aft made up of rocks. 

j Meteors are big objects mainly made up of stuclCS. 

D„ Choose Ihu most appropriate answer from the following: 

f. A galaxy such a.? the Milky Way contains: 

a, a few thousand stars;. b. a few million stars. 

C-. a few billion stars. d. only a few thousand scars hut millions of planets, 

l. The targe number of rocks that tic between the orbits of Mars and Jupiter arc called: 
a. comets. b. asteroids, 

c. meteors. d. meteorites. 

1 Artificial satellites are sent in space by scientists because: 
a. [hey leek beautiful m the sky. 

h, every country wants to break the record of the largest number of satellites sent, 
c- they serve as stopovers for people going to the moon. 

d. they arc useful in communication* forecasting weather, locating minerals and in studying 
outer space. 

4. Astronomers gave the Ilig Daog theory' based on tire observation that: 
a. the universe is expanding. b. the universe is contracting. 

e. the iiire of the universe is not changing, d. a few years ago, people saw a big explosion in the sky. 

5 f The first satellite was sunt by: 

a. USA in 1357 b. USSR in I960 

C. Japan in 1965 d USSR in 1957 
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Homework Assignment 

Search, study &Pd tv.-rfc 3 nole on me giant continent Pangaea 





FUtf WiTM $C'iEH,&E 




Track the movement of stars: Volt will need, a piece 

of chaik, another person to help you 

Procedure: 

For dor ng this investigation, you wift have (n .stay 

up till Sate night. So the first thing that you require 

is the permission from your parents! 

G Carry out this investigation on a clear night. 

Start as soon as the brighter stars in the sky are 
visible- Stand on a cemented fioor—on the roof or a verandah and face towards the 
north. 

D Use a compass needle to find the direction , if you are not sure. 

□ Find the Poie Star using the Ursa Major constellation. 

D Point towards the Pale Star and let your helper mark out the direction of your hand 
on the floor with a piece of chalk. At the end of the line make a dot to sfiow the position 
of the Star. 

□ Now look in a different direction, Find two other bright stars afrorff which you are sure 
you wifi bo able to locate later also. Point towards them pne by ona r and let your friend 
mark the direction of your hand on the fioor in both the cases. Mark the position of 
the stars with dot beside the three marks and write tho time of observation.. 

□ Go out after every hour and mark out the directions and post'd ns of tho throe stars 
each time. Write the time of the observation next to each marJf. 

P How do tho positions of the three stars change? fn which direction do they move? 
Consult a science encyclopedia or a book on astronomy to find an explanation for 
your observations. 


■^zTcN 
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evrmativQ Assess *, 
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Time; 


e Assessment - 
d on Units 13-15) 

ip. ^ rk&; 25 

^ Short-answer Gr ns 

give a scientific reason mr. toot lhat water is optically denser than air 
, Explain briefly how v^- itensify a magnetic field:. 

V^hat > & 'be difference i ? tween gang me and ore? 

Explain the difference !■ ■ ■ '.eon a meteor and a meteorite. 
j A concave fens alway: forms a virtual image. Give a scientific reason for this 
^ Explain what you understand by the term 'angle of dip'. 


^ mi 


""Wes 

(l2 ^r ksl 



C. Group Activity , 02 Marks) 

Visit the science laboratory and conduct an. experiment to observe magnetic induction. 


fl. Give one - word answers of the following questions: (04 Marks) 

i. Who recorded the properties of magnets for the first time? 

I Name the branch of science which deals with the study of heavenly bodies. 



Scanned with CamScanner 










































* jr r 


UNITS 9-7$ $umrti*tiv& A&ttiissnuwt - I# 



Section B 


(Structured Questions} 

1. The following diagram shows an experiment related to properties of light. Marks') 



( 3 ) Name tne process which is discovered in this process,_ 

(d> 3 hefty exptefn ttie wording of experiment in the given space. 



1 
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1 .th:i I 1 .: m i ill SnioiK.(i is a series or three textbooks, 
developed for Lower Secondary level, based arid 
structured according to the latest syllabus prescribed 
by the Ministry of Education. 
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The books have been formulated and designed to encompass the concept of Integrated 
Science". 

Syllabus-based: The series completely covers ihe latest MQE Syllabus, 
i*? The language is concise and scientific terminologies have also been limited upso their 

basic level. 

C' Specific learning objectives: Each unit begins with a short list of clearly stated objectives. 

The text is supplemented with clearly labeled diagrams and realistic illustrations. 

^ Key points close each unit and reiterate the most significant concepts and information 
given in that unit. 

Activities in the text are carefully chosen so that students can easily relate them to the 
topics they have studied. These activities reinforce the concepts covered in that unit. 
Examination orientation aspect is given enough attention, keeping in view the present 
pattern of examination. A range of structured questions are given !o students as a drill. 
^ Fun with science provides such scientific activities to students that engage them in the 
subject and encourage them to apply their factual knowledge. 

pormative and summative assessment papers have been provided to help students 

understand the pattern of assessment. 

£ Updated knowledge: These books give up-to-date scientific knowledge. 

^ web-enhancement feature provides a vast and valuable resource for students to find a 
wealth of information to update or supplement topics included in their textbook. _ 
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